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We want to highlight that the development of the various equations was carried 
out according an our possible logical and original interpretation 


From: 


Complex Analysis in Number Theory — 22.11.1994 - Anatoly A. Karatsuba 


We have that: 


Dirichlet’s series define the main generating functions of the mul- 
tiplicative number theory. 
Definition 1. A Dirichlet’s series is an expression 
v a(n) 


Кз) = У; E (1.1) 


n=1 





where a(n) are complex numbers (coefficients of the Dirichlet’s series) 
s=o+it,o and t are real numbers, i? = —1. 


Example 1. Riemann's zeta-function ((s). For Res > 1 the 

C(s) function is defined by a Dirichlet series of the form 
— 1 

= —. 1.2 

ο». (1.2) 

Since for Res > oo > 1 the series іп (1.2) converges absolutely 

and uniformly, it follows, according to Weierstrass' theorem, that 

for Res > 1 the function ((s) is an analytic function. For Res > 1 


Euler's identity (1.1) is valid for (s). 


Example 12. For Res > 1 the Davenport-Heilbronn function 
f(s) (see (42, 209, 95]) is defined by the Dirichlet series 


f(s) = Y 
where r(1) = 1, r(2) = x, r(3) = -ж, r(4) = -1, r(5) = 


r(n + 5) = (η), x= ΚΠΕ 


Theorem. Suppose that G(s) is an entire function of finite order, Р(8) їз a polynomial, 
f(s) = G(s)P-! (s), and the series f(s) = У a(n)n^ is absolutely convergent for 
Res > 1. Further suppose that 


(3) xP (5) з) = acr (555) «a з) 


where the series g(1 – х) = Ууу b(n)n 143 is absolutely convergent for Res < -о < 
0. Then 


f(s) = Cs), 
where С is а constant. 
Note that (3) is even weaker than (2). The question naturally arises: does a 


functional equation of the type (2) determine the location of the zeros of the corre- 

sponding function? It turns out that this is not the case. A simple counterexample 
is given by the following function f(s), which was introduced by Davenport and 
Heilbronn [3] in 1936: 


(4) f(s) = фони анык 


where к = (V 10— 2/5 — 2)/(V5 — 1) and χι = жі(п) is the Dirichlet character 
modulo 5 with 








Lis, ХУ» 


хї(2)-1,  Ё--1,185,Х3) = x(n)n, — Res»0. 


п=1 


For Res > 0 the function /(5) has the following representation as a Dirichlet series: 
° 
(5) f(s) = Στη)”, 


where r(n) = (т) if n = т (mod5), and r(1) = 1, r(2) = κ, r(3) = — 
r(4) = —1, (5) = 0. In addition, f(s) satisfies the functional equation 


(6) 88)-40-4, 88-(2) Г r (255) ло). 
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(4) f(s) = SLs, x1) + -HEK Lis, д), 


where к = (V 10 — 2V5 — 2)/(V5 - 1) and χι = жі(п) is the Dirichlet character 
modulo 5 with 








χι(2) =i, Ë = -1, Шз, д) => хүл, Res > 0. 


n-l 


From: 


On the Zeros of the Davenport Heilbronn Function 
S. A. Gritsenko - Received May 15, 2016 - ISSN 0081-5438, Proceedings of the 
Steklov Institute of Mathematics, 2017, Vol. 296, pp. 65—87. 


We have: 


Let 
_ V10— 2/5 – 2 
/5—1 
and χι be a character modulo 5 such that х1(2) = i. 
The Davenport- Heilbronn function f(s) is defined by the equality 











1 — ix 1+1х 2 Ө 42 
f(s) = 2 L(s.x1) + 2 1.(з,Х1), where L(s.x) = ын x(n) 


Тһе function f(s) satisfies the Riemann-type functional equation 
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- 8/2 8-1 
g(s)=g(1—s), where я) = (=) г( t )re. 


but there is no Euler product for it. 


(/10-245-2)/(У5-1) =k 


Input: 


У10-24У5 -2 
V5 -1 


Decimal approximation: 
0.2840790438404122960282918323931261690910880884457375827591626661 


0.28407904384.... = к 


Alternate forms: 


«Рона -2У5»,/5(10-2У5) -] 





= (1+ v8) [V1o-2vs -2) 





ine aee) 


Minimal polynomial: 


4 3 
X -2x -6x!-2x^1 


Expanded forms: 


y10-2v5 __2 
V5 -1 V5 -1 





= 10-25 +} |s(o-2v5) + {-1-У) 


For ((((V(10-2V5) -2)(N5-1)))) = 81G; G = 0.011303146014 
Indeed: 

((С/(10-245) -2)X((N5-1))))/(8m) 

Input: 





У 10-25 -2 
У5 -1 
8л 


Result: 


Ү10-2У5 -2 
8(V5 -1)л 


Decimal approximation: 
0.0113031460140052147973750129442035744685 7603 1392001 7808594909667 


0.01130314.... = g (gravitational coupling constant) 


Property: 


-2+V¥10-2V5 
8(-1-У5)л 


is a transcendental number 


Alternate forms: 


10-25 -2V5 +,/5(10-2V5) -2 


327 





14-45 - 2(5- V5) 


16л 





-1- V5 +,/2(5+ V5) 


16л 


Expanded forms: 


а Же. PETE : 5(10-2У5) 
16л 


16л 32л 32л 





У10-2У5 1 


8(У5-1)л 4(У5-1)л 


Series representations: 


1 
aes SO 5 эвт 


(8л)(У5-1 7 
| ) вл. 2,4 42) 





== (-1)*(-3), (9-2 У5 y* 
/10-2/5 -2 -2%У9-2У5 %----5-- 
= yk 
8 5-1 » 174) Cak 
( л)(У5 ) вама Ур, Г zk) 





(18 (-1), (10-2 V5 -zo} z;* 


Ү10-2У5 -2 -2+ то Ур с 
u (- ( жығы 
(8л) (У5 - 1) ша» шиг 5-20) | 


Гог (not sR and - 


We note that: 


((Х(10-2У5) -2)((N5-1)))*(Q 1 (sqrt(5) - 1) + sqrt(5) - 1)/(2 (sqrt(2 (5 - sqrt(5))) - 
2))) 


Input: 
У10-2У5 -2 .2i(V5 -1)t+ V5 -1 


ΠΣ 


Ехасі result: 


[Vio-2 s -2|24(У5-1 445 -1) 


чу -1)| (28-15) -2| 


í is the imaginary unit 


Plot: 





t 
(t from -0.7 to 0.7) 





— real part 
— imaginary part 





Alternate form assuming t>0: 


iV10-2 5 t 2it 


2(5- У5) -2 J2(5- V8) -2 
/5(10-2У5) т S Vos 0000 
чен шал 5-У5)- | 


eim У5) - уз (ув -3} 85-4 36-45) 2(5-У5)- 3 
Alternate forms: 


ος ο) 





la s2it 
— + ZI 
2 





—+it 
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1/2+it = real part of every nontrivial zero of the Riemann zeta function 


Derivative: 
: [V1o-2Vs -2)(2i(V5 - сн V5 -1) 


т 85-44 J a(6- v5) -2] 


Indefinite integral: 


pre 


t 
dt = —+ 
45-44 26-9) -2] ын. 


And again: 


((((10-25) -2)X(2x)))*((2 i (sqrt(5) - 1) t + sqrt(5) - D/Q (sqrt(2 (5 - sqrt(5))) - 2))) 
= (1/2+it) 


Input: 


У10-2У5 -2 2/5 -2 2i(V5 -1) 445 - 1 


em 


Exact result: 


(y 10-2 V5 -2)(2i(V5 -1)t + У5-1) 


4 2(5- V5) -2)x 


í 15 the imaginary unit 


1 . 
—+It 
2 
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Alternate form assuming t and х аге real: 


У5 -1 


x 





=2 


Alternate form: 


(ν5 -1)142it 1 
4x 772 


Alternate form assuming t and х аге positive: 


2Х-1-45 
Expanded forms: 


5(10-2У5): 


[fcr ed pem 
Wer em 


зії 


10- 22У/10-2У58 ` 


фен сно mo 


5(10-2У5) 


"^ 


МБЕ 


|| γιο-2ν Ἢ 
2(5- V5) ap 


+it 








ivSt it V5 1 
-------- 
2х 2x 4х 
Solutions: 
i 
Ғш-, Х40 
2 


1 
2 


= = = 
4x 


it 





v [1 


юре 


Input: 
ν5 


м 
Ін 


Decimal approximation: 
0.618033988749894848204586834365638 1 177203091798057628621354486227 


0.6180339887.... = — 


ә | нњ 


Solution for е variable х: 


-2:У5 t+2it-V5 +1 


-2-4it 


Implicit derivatives: 


óxt) 2(-1%У5-2х)х 
ðt — (-1« V5)(-i*20 








at(x) (-1+V5)(-i+2t) 


Ox 2(-1+V5 -2x)x 
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From: 


Course of Field Theory and Gravity - Prof. Augusto Sagnotti (SNS Pisa-Italy) 


We have that: 


Хїї Aha κ ь [8 
- Wu] ЕЕ KY ws | Цэн! Ta 


су 





А зіме ) 


επ ΗΚ TL -- асанд 


аа «ҮЗ (mP (1-24) 
pica Ми) 5р (1-24) 


(yn) 
b= 4-2€ 
«ο... OO ων, [απο | 
5" (л) 5 
— эв TN Δ 






TB 
| 5, ἡ - Аме ιφίου 
зийє ё 


2 
—sm 
е 


° ds 
= 2)2-D/2 ΛΞ 
λ(μ ) | (4π)2/2 ς-Ρ/2 


(m2yz 1 


25 = 2ү2-р/2 


| е-54-2/2-Г(1-0/2) 
0 


р 
А (232-02 (m2)? "ГО-Р/2) 
= ; (и ) (4т:)972 


81113 de7,,2\1-22 ГС-14ғ) 
χα’ (m°) (Ап )2-є 


т? 


2 26 
H 32π2ε 





From: 

= ( гуу” = 
-А(и2)2 р/2 e IN e ὃς р/2 =T(1 — D/2) 
For D = 10: 


Mp2 )^(2-10/2) (0.51142 )4(10/2-1)/(42)*(10/2) integrate((e^(-s) 5^(-10/2))) = 
gamma(-1+10/2) 


Input: 


2102-1 _ 
(22-102 (0.5117) ο πα αυ... 
и") i e S + 
(4л)!% 2 
Чп) gives the Liouville function 


[ (x) із the gamma function 


Result: 
6.18168 x 10719 e~" (е s^ Ei(—s) + s? — s? + 2 s — 6) 
див)? 1 
15 


(6.18168x10^-10 e^(-1/2) (e^(1/2) (1/2)^4 Е1(-1/2) + (1/2)^3 - (1/2)^2 + 2 (1/2) - 
6))/((1/2)^4 Mu^2)^3) = 6 


Input interpretation: 
6.18168 1071? e! 2 (V e (18 6-1) + (19 -(1* +2 1 - 6) 
а? "у ας να ^ Age 2 
(114 44,233 
(5) Аш”) 
Ei(X) is the exponential integral Ei 


\(п) gives the Liouville function 


Result: 
3.10909 х 1075 


Хи?)" 


-(3.10909x10^-8)/x(y^2)^3 = 6 
Input interpretation: 


3.10909. 10° ,; 
I. MI 


= б 


Result: 


3.10909 х 1075 у? 


х 


6 


16 


Implicit plot: 


Alternate form: 
x = -5.18182x 10 ? у? 
Alternate form assuming x and y are real: 


ο. 2:10909х 1053 у? 
: z 


6 


Solutions: 


y = (-20.8185 - 12.0196i) Vx , x+0 





y = (-20.8185 + 12.0196i) Vx , x+0 





y = (-24.0392i) Ух, x+0 
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у «(2403920 Ух, x#0 





у = (20.8185 - 12.0196) Ух, x+0 


Integer solutions: 


x = ~ 29960775 249812356928 402675 194704113 154534 644 383 422 182 000871 


341103 125 п? 





X = ~ 29960775 249812356928 402675 194 704 113 154534 644 383 422 182 000 871 


341103 125 n° 


Solutions for the variable y: 


у = (- 20.8185 + 12.0196 i) V х 


Z is the set of integers 





у = (20.8185 - 12.0196 i) V x 





y = (20.8185 + 12.0196 i) V x 


Implicit derivatives: 


ӛху) | 116612 y? 
ду 3750679459263 





ду(х) 3 750679 459 263 


дх 116612 y? 
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from 


3.10909 х 1075 
Хи?)" 


Апа 

x = -5.18182x 10 ? y? 
-(3.10909x10^-8)/(((-5.18182x10^-9 y^6 )(y^2)^3) 2 6 
Input interpretation: 


3.10909 107% Š 
(-5.18182 10-9 уб) (у2)3 


Result: 

6. 
NT 
y 


Alternate form assuming y is positive: 
y=1. 


Alternate form assuming y is real: 


Real solutions: 
yz- 1. 





19 


Complex solutions: 


y = - 0.866025 ~ 0.5 і 





y = -0.866025 + 0.5 і 
y = -0.5 - 0.866025 і 


y = -0.5 + 0.866025 і 


y=-1.i 


-(3.10909x10^-8)/(((-5.18182x10^-9 ))) 


Input interpretation: 


-3.10909.. 1053 
-5.18182 107 


Result: 
5.9999961403522314553573840851283911830206375366184082040672968184 


Repeating decimal: 
5.9999961403522314553573840851283911830206375366184082040672968184 


period 55518 


5.99999614035.... = 6 
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With D = 11: 


Mp2 )^(2-11/2) (0.51142 )^(11/2-1)/(4т)^(1 1/2) integrate((e^(-s) 5^(-11/2))) = 
gamma(-1+11/2) 


Input: 
i 2y11⁄2-1 . 
, 22-12, (0.5117) -s -11⁄2 ,. _ 11 
Ми") — |e*s “ds =T|-1+ 
rd (4 л)112 2 
A(n) gives the Liouville function 
Г(Х) 15 the gamma function 
Result: 


4.52618 x 10:12 е 7 (16 е: 597 "(1 s) - 16s* + 8s? — 1252 + 305 105) 
πα ü 
105 Ул 
16 





where 


105 Ул 
16 





18 equal to 


(105 заг(л))/16 


Input: 


1, 
16 (105 Ул ) 
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Exact result: 


105 Ул 
16 


Decimal approximation: 
11.631728396567448929 144224 109426265262108918305803165528903113620 


11.631728... 


Property: 


105 Ул 





is a transcendental number 


Series representations: 





105Ул 105 = 
= — V-1+z Σο ἐπ} 
16 44 


7 TS 


| 














TET 21 
105 л 105 — — e CD Clem ari! 
16 16 - k! 
y κι 1 k ,-k 
105 Vz | i ужа, (7 5), (z - Zo) 20 
16 16 ^" k! 


k=0 


For 8 =1/2 , we obtain: 


(4.52618x10^-12 e^(-1/2) (16 eA(1/2)*(1/2)A(9/2) Г(1/2, 1/2) - 16 (1/2) + 8 (1/2)^3 
- 12 (1/2)^2 + 30 31/2 - 105))/((1/2)A(9/2) Хи”2УХ7/2)) = (105 sqrt(1))/16 
22 


Input interpretation: 


) 19/2 1 1 
sz. 155;452618x10 e"? (16(ve (>) ЦН -|- 
(;) Mao)” z 22 
14 1 19 112 1 i. 
16(- -8|7) - 12{7) + 30x -- 105) = — (105 Ул) 
2 2 2 2 16 
Г(а, x) is the incomplete gamma function 
Мп) gives the Liouville function 
Result: 


5.73627x10 105 Vx 





λ(μ2γ’2 16 


-(5.73627x10^-9)/((x(y^2)^(7/2))) = (105 5απ(π))}/16 
Input interpretation: 


5 73627. 1057 


l, 
x (yy? = τς (105 Ул | 


Result: 


5.73627х 1029 105Ул 


χ(γ7}5 16 
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Implicit plot: 


Alternate form assuming х and y are real: 


4.93157 х 10710 
x yl 


+1=0 


Alternate form: 


2ү7/2 
) 


x (y^)? = -4.93157x 10777 


Alternate form assuming x and y are positive: 


5.73627x10? 105Ул 
x y? |^. 16 


24 


|z| is the absolute value of 2 


Expanded forms: 


5.3627x10? V y? 105Ул 
x y? Е 16 








5.73627x10? 105Улх 
ο 6 


Real solutions: 


0.0291915 + 0.0366049 і 
= πα ae τα ee 
Vx 


x <0, 





0.0291915 + 0.0366049 i 
See 
Vx 


x<0, у = 


Solutions for the variable y: 


0.0421829 + 0.0203142 i 


~ 
х 





0.0421829 - 0.0203142i 


7r 


т 
= 





0.0291915 + 0.0366049 і 


Ух 


~ 
х 





25 


д 
= 


0.0291915 - 0.0366049 і 


ШТ 





0.0104183 + 0.0456456 í 


Vr 





= 
х 


0.0104183 - 0.0456456 і 


yr 





= 
= 


0.0104183 — 0.0456456 i 
7 
Ух 





= 


0.0104183 + 0.0456456 і 
7 
Ух 





- 
= 


0.0291915 — 0.0366049 і 
Vx 





= 


0.0291915 + 0.0366049 і 
7 
ух 





= 


0.0421829 - 0.0203142 і 


Vx 





т 
х 


0.0421829 -0.0203142 i 
Үх 


26 


Implicit derivatives: 


ду(х) 6973 165 779 327 749 755 476965 025л x у! 
OX 5327832064 - 55 785326234 621 998043 815 720 200 7 x? y^ 








дх(у) 5327832064 8х 


ду | 6973165 779327749755476965 025лх y5 у 


From: 


5.73627 x 10? _ 105 Ул х 
oye Æ% 
For x =-1 and 


0.0291915 + 0.0366049 і 


d pem 


x«0, 


-(5.73627x10^-9)/((-(((0.0291915 + 0.0366049 1)/(-1)^(1/7))^2)^(7/2))) 


Input interpretation: 


—5.73627 x 10? 


‚ \2\7/2. 
i u ) 
τ 


í 15 the imaginary unit 
Result: 


— 11.6317... - 
0.0000902095... i 


Polar coordinates: 
r = 11.6317 (radius), 0 = -3.14158 (angl 
11.6317 
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Polar forms: 


11.6317 (cos(—3.14158) + i sin(-3.14158)) 





11.6317 e ^ 4^9 


For D=7: 


Mp2 )^(2-7/2) (0.51142 )^(7/2-1)/(4n)^(7/2) integrate((e^(-7) s^(-7/2))) = gamma(- 
1-7/2) 





Input: 
| 247/2-1 „„-7{2 
б 2.2-7/2 (0.5114) 57” 7 
Ми | — оо 7 ds =T}-1+- 
(4 лу"! е 2 
A(n) gives the Liouville function 
[ (x) is the gamma function 
Result: 


1.80663x10? зул 





Shy? 4 


-(1.80663x10^-9)/(0.5^(5/2) Ми"2У(3/2)) = (3 sqrt(z))/4 
Input interpretation: 


1.80663 < 10? 
0.59? (,2)у2 


* (a Vz) 
4 


\(п) gives the Liouville function 


Result: 


1.02198x10 зул 


(и? 4 
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From which: 
-(1.02198x10^-8)/((x(y^2)^(3/2))) = (3 sqrt(z))/4 
Input interpretation: 


102198 105 1 
E б 232 А 
x (y2)” 4 


(3Ул) 


Result: 





102198x10 зул 


x (y?) 4 


Implicit plot: 


29 


Alternate form assuming x апа у аге real: 


7.68787 х 10? 
x |yP 


-1-0 


Alternate form: 


x (y? = -7.68787 x 10 ° 


Alternate form assuming x and y are positive: 


1.02198x10°% зул 


x y? 4 





Expanded forms: 


1.02198x10 8 y y? зул 
ху"? 4 





12| is the absolute value ої z 





102198x10 3Улх 


op 4 





Real solutions: 


0.000986822 -- 0.00170923 і 


Vx 


Х«0, ya- 





0.000986822 — 0.00170923 i 
x< 0, z а. 
Ух 


Solutions for Ше variable у: 


0.000986822 + 0.00170923 і 


Vx 


~ 
= 


30 





0.000986822 -0.00170923 і 


Үх 


= 
= 





0.000986822 -- 0.00170923 і 


Үх 





0.000986822 + 0.00170923 і 


Үх 


Implicit derivatives: 


ду(х) 107 995 562 704 076919 589 809 л x y” 
ÓX 20052484 - 431982250816 307678359236 x x? уб 








дху жоғ дх 
ду | 107995562704076919589809лх у" y 


From 


зул 
4 





We obtain: 


Input: 


= (зУт) 


31 


Exact result: 


зул 


4 





Decimal approximation: 
1.3293403881791370204736256125058588870981620920917903461603558423 


1.32934038..... 


Property: 





л 
is a transcendental number 


Series representations: 

















зл 3 - 1 
устел Усно? 
4 4 kab k 
k =k 1 
3Ул 3 ui Cl1+a) (- 2), 
"NOUS ЛЛ c 
К-0 
k k ,-k 
Зул 3 © (-1 (7 2), (z πο) 20 
T = — V Zo ЕЕ 2 ae for (not (zo eR and -œ< 20 s 0)) 
4 4 Бэ k! 
From 
102198 108 1 
- an NN uix Ул) 
х (у)? 
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0.000986822 ~ 0.00170923 і 


x<0, y Ух 


-(1.02198x10^-8)/((x(((0.000986822 - 0.00170923 1)/x^(1/3))^2)^(3/2))) 


x05: 
Input interpretation: 


1.02198 107% 


ss (-0.00170923) B 


í is the imaginary unit 


ШЕ 


Result: 


1.02198 х 1075 
1.94765x10 Š 43.37341x10 9 i ү3/2 
ч ЕСЕ | x 








Plots: 
у 
1.0 
0.5 
х 1 
-0.5 0.5 (х from -0.8 to 0.8) 
-0.5 
-1.0 -- real part 
—T F — imaginary part 
у 
—————— 
1.0 | 
0.5 | 
-6 -4 „2 | 2 4 6 E (x from -5.8 to 5.8) 
-0.5 
-10| — real part 
| -- imaginary part 


—T 
33 


Alternate form: 


—1.72912x 10? – 1092.84 i 1.94765 x 1079 + 3.37341 x 1079 i 9? 
(-1. x 10° - 1092.84 i) | - E . 


Alternate form assuming х>0: 


1.32933 + 4.20085 x 1077 i 


Alternate form assuming x is positive: 


1.32933 + 4.20085 x 1077 i 


Expanded form: 





1.94765 х 1079 + 3.37341x 10774 


(336.768 + 583.305 i) 2 Vx 
E 
Roots: 
ІШ си 
Series expansion at x = 0: 
1.02198 х 109 Зу?” 
аа) 


1.94765х10-6 +3.37341х10-65 : \3/2 
- — <= үгэн x 


(generalized Puiseux series) 


Series expansion at x = 00: 


1.02198 х 1075 1 \16/3 
«o((-)") 
P X 


1.94765х10-6 +3.37341х10-6 і 
aa. aa 


(generalized Puiseux series) 
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Derivative: 
d 1.02198x 1075 
dx 1.94765x10-9 +3.37341x10~ i 13/2 
ί- EE | 5 


1.94765 х 1079 + 3.37341 x 1079 i ?? 


(3.25622 х 10 Š + 1.88002 х 1077 i) - € 
το 


Indefinite integral: 


1.02198 107% 
Ep авлаа | ү 
1.02198 х 1075 


дии 22355525 — мал 
(- 1.94765x10 5 +3.37341x10~° i 


х2! 3 


Definite integral after subtraction of diverging parts: 


in 1.02198 х 1075 1.02198 х 1075 9 
на = —— qX = 
0 (- 1.94765x10 9 -3.37341х1077 i ΤΕ х (- 1.94765x10 9 -3.37341х1077 i ү" 5 
32/3 32/3 
0 


-(1.02198x10^-8)/((0.5(((0.000986822 - 0.00170923 1)/0.5^(1/3))^2)^(3/2))) 


Input interpretation: 


1.02198 107% 


os([? 000986822; (-0.00170923) J B 
y (0.5 


і is the imaginary unit 


Result: 
1.32933... + 


4.20085... x 1055 
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Polar coordinates: 
г = 1.32933 (radius), 0 = 3.16012х 1077 | 
1.32933 


Polar forms: 


1.32933 (cos(3.16012 x 1079) + i sin(3.16012 х 10 %)) 


3.16012x10~ i 


1.32933 е 

From: 

_ й mar. 2 ү1—2є САНЕ). jg m? 
;" (m^) (4т)2-6 0) Au 32726 

Input: 


21-22 Г(—1 +) 


A 4 
--и (m | 
2 (4 лу? 


Exact result: 


225-5 л 2 1 we Γ(ε - 1) (m°)! τν 


Alternate form assuming m. є, À, апа p are real: 


-225-9 д? 1 we Γ(ε - 1) т 35 
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[ (x) is the gamma function 


|2| is the absolute value of 2 


Alternate form: 


-225-9 лэ 1 (є 2 2) и перо 
Roots: 

1 
m=0, Ве(є)«- 

2 


n! is the factorial function 





Re(s)»0, и-0 





сеҰ, ит=#0, 1-0 





т+0, μάθ, Re(g)>1, 1-0 


Root: 


m=0, и-0 


Series expansion at m = o: 


2=-5 ғ-2 


-2 л “λ "ан Г(є - 1) p 


Derivative: 


à | Хи (т?) 27 г(-1+) 


Re(z) is the real part of z 


Z is the set of integers 


iA. cx S A Шеру a (2e-—1)Am a Г(-146) (те) 2 


дт 2(4 л) Є 
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Indefinite integral: 


1 A p? (m2) 25 11-14) р 


2(4 лу 75 
22ғ-5 лі 2 А m? нэ Г(є = 1) (т?) 2° 
—————————+соп5їапЇ 
4є-3 
Limit: 


1 
Mti xt in x 7*5 A 2° Г(-1 +) = 0 for (A, и") єЁЛЄ»- 
т- +оо 


ет ^€2 ^... is the logical AND function 


К is the set of real numbers 


Alternative representations: 


(и2° (mb? *r(-1«8)(-0A.— А GG) μὲ (m2)!?* 





2 (4 n)?-* 2G(-1 + є) (4 лу?" 
(u2* (m2) ?* Г(-1+ є)) (311 A e logG(-1+=)+logG(e) и?* (πι2}}-25 
204 л)2-° D 2(4 л)?-—* 





(и2° (m3)?* r(-1«2)(-DA А(-2+ е)! p? (m2)! 
2(4 πε Е 2(4 л)2-* 
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From: 


À 2s ; 21-25 Г(—1+=) 
2 (т ) 2-& 
2 (4 л) 


For: 
x = -5.18182x 10 ? y? 


À = -5.18182 * 10^-9 p=-l 


0.00000000518182/2 *((-1)^(2*1/24)) (0.51142 )A(1-2*1/24) Г(-1+1/24)/(4т)^(2- 
1/24) 


Input interpretation: 


-9 
5.18182x 10 зум 


(-1) р-аала r(-1 Ы ТІ, 
2 


| 2 
(0.511 PEEETT 


ГО) is the gamma function 


Result: 
-1.25914... x 1019 - 


3.37384... x 10! i 


Polar coordinates: 


r = 1.30355x10 ! (radius), Ө = -2.87979 (angle) 


1.3035551079 


Polar forms: 


1.30355 х 10710 (cos(- 2.87979) + i sin(- 2.87979)) 





1.30355 x 10719 е 2879791 
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Alternative representations: 


[(0.s112)1-224 r(-1 + $ J) s.18182x 1079 (- 12/24 


(4 л)2-1/24 2 
2.59091 x 10? G| È) (- D2% (0.s112)1-2⁄24 


ANE а 2-1/24 
1+]. ) (4 m) 





((0.5112)!-224 r(-1 + 2-))5.18182х 10? (- 12/24 


(4 л)2-1/24 2 
2.59091 х 10? (- 1)2/24 e logG(-1+1/24)+logG( 1/24) [0.51 Бүсээ 


(4 лу 1/24 





((0.5112)!-224 r(-1 + 2.) s.18182x 1079 (- 12/24 Ё 


(4 я)2-124 2 
2.59091х 10? (-2.« 1-)! (- D2% (0,5112)1-224 


(4 лу2- 1/24 


Series representations: 


(о.5112)-224г(-1. Z] s.18182x 1079 (- 12/24 


-З3 гд) 


(5.04991 х 10-1! + 1.35312х 1071! i) y=, T 


47/24 
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((0.5112)1-224 r(-1 + 2.))5.18182х 10? (- 1224 
о S S s 
(4 х)?-\/24 2 m 


(2.0401 x 10-11 - 4.92523 x 10:11 i) e23⁄24 Van 
47/24 B 


1 
— — (2.0401 x 10 !! - 4.92523 x 10 іє "ал 


д47/24 
з 23 -К | 59-j42k 
e 25 (7-5) CTIA Dag; 


2 а TAB. -- for False forns-1+3,; 
Ј+ К): 





((0.5112)!-224 r(-1 + 2.) s.18182x 10? (- 12/24 
(4 m)2-1/24 2 ~ 
- 23-29 ү r (то) 


(4.8395 х 1071! + 1.29674 x 107"! i) ус : 


д“! 24 


for (zo € Z or zo > 0) 





(0.5112)7-224 r(-1 + 1 ]] s-18182x 10? (- n? 


(4 л)2- 1/24 2 
4.8395 х 107"! + 1.29674 х 10 11 і 


юз уге | 23 „у (71) ят sin(E z(-j+k+2z0)] rU (1-29) 
-0| 24 “Ὁ )-0 jt (-j+k)! 


Integral representations: 


2ү1-2/24 1 -9 ,_ 1\2/24 
(4 zm)2-1/24 2 = 
-11 -1l ; 23 


ου Sin(t) 
— — dt 
л 7/24 о {4724 
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(0.5112) 224 r(-1 + 1] s.18182x 1079 (- 12/24 
24 
(4 л)2- 1/24 2 
(9.679х 1071! + 2.59348 x 10:11 i) i 


л23/24 $ et (23/24 dt 
L 








(4 лу2 124 2 
411 2-11. et — yn nt 
4.8395 х 1071! + 1.29674 х 107"! p Σκ-ο πι Р 
47/24 0 {2724 
) | Z and ( - 
CSC(X) is the cosecant function 
i is the imaginary unit 
From 
2 
2e m 
Au 32π2ε 


-5.18182 * 104-9 * (-1)^(2*1/24) * (0.511^2)/(32Р1^2* 1/24) 
(((-0.00000000518182* (-1)^(2*1/24)))) * (0.511^2)/(32P1^2* 1/24) 


Input interpretation: 


2 
21/24), 0.511 


; -9. 
-5.18182х 10 ° (- 1) ——— 
| 32л2› У 


Result: 
— 9.93183... x 10 11 _ 


2.66123... x 10 11 | 
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Polar coordinates: 


r = 1.02822 10779 (radius), 6 = -2.87979 (angle) 


1.028225 1079 


Polar forms: 


1.02822 х 107"? (со5(-2.87979) + і sin(- 2.87979)) 





1.02822 x 10719 e σοι 


Alternative representations: 


0.5112(-5.18182х107)(-1)4 5.18182х10°° (–1)2/2* 0.5112 
322 НӨ 32 (18032 
24 24 





0.5112(-5.18182х107)(-1)4 5.18182х10°° (- 1)2/24 0,511? 


аы? 192402) 
24 24 





0.5112(-5.18182х107)(-1)94 5.18182х10°° (–1)2/2* 0.5112 


322 320, _1))2 
š 2i i log(- 1)) 


Series representations: 


0.511?(-5.18182x10 ?)(- 077^ 6.2645х107" + 1.64158x 10! і 


322 Е (Σ; сік J 
24 k=0 142k 
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0.5112(-5.18182х107)(-1)/4 2.45058х 10770 + 6.56631x 1077! 





0.5112 (-5.18182х 10:2)(-)725 980233х 10770 + 2.62653 x 10777 i 
322 від 


м уе 2-5 (-6:50К) 
| πο | 
К 


Integral representations: 


0.511? (-5.18182хх 10°) (-1)7?4 — 2 45058x10^19 + 6.56621x 10774 


гэ I (ага) 
24 1442 





0.5112(-5.18182х107)(-1)/4 6.12645x<10 11 + 1.64158x 10771 


- - 
T [Ων 1-8 а) 





0.5112(-5.18182x10 ?)(-0?7^ 2.45058 х 1071 + 6.56631x 1077! 


322 i "oo Sin(t) 2 
ы ТЕГТІ 


From which: 


34/((((((In((((-0.00000000518182%* (-1)^(2*1/24)))) * 
(0.511^2)/(32Р1^2* 1/24))))))+е)) 
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Input interpretation: 
34 


2 
log((-s.18182% 10? (- 1)2 ын aue | Рр 
32л 24 


108(Х) is the natural logarithm 


Result: 
~ 1.64341... + 
0.233370... i 


Polar coordinates: 
r = 1.6599 (radius), 6 = 3.00053 (angle) 


1.6599 result that is very near to the 14th root of the following Ramanujan’s class 


invariant Q = (бо /G101 "iu = 1164.2696 i.e. 1.65578... 


Indeed, from: 


1/4 
Gsos = P-1l/4Q1/6 =(у5 + 2)1/2 (£=) (М/101 + 10)1⁄4 


1/6 


х (азом5 + 29/101) + V 169440 + 7540 V505 


Thus, it remains to show that 


[113 +5505 : 4505 ‚ |[105+ 5у505 I 505 K; 
(130V5+29/101)+V 169440 + 7540 ТЕСТЫ ii + 


which is straightforward. 


3 
ες.» зіва. 
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Polar forms: 


1.6599 (со5(3.00053) + і sin(3.00053)) 





1.6599 e 00053; 


Alternative representations: 














34 34 
0.511? (-5.18182х1079 )(-1)2/24 5.18182х10-9 (-1)2/24 0.5112 
2 2: +e  e-log,|- ыг 
24 24 
34 34 
0.511? (-5.18182x10 7)(-1)2/24 5.18182х1079 (-1)2/24 0,5112 
2 a +e e+ log(a) log, - 3:3 
24 24 
34 34 


0.5112 (-5.18182x10"? | 152/24 1 -9 (12/24 2 
2 ( : ) +e e-Lij|14 218182107 1) 0.511 
3252 3252 
24 24 


Series representations: 


34 


32 л? 


0.5112 (-5.18182х1079)(-1)2/25 
bg —— he 
24 


л? 


-10 -10 ,ү-К 
e (= )* (- EA 9.80233x10 ` -2.62653х10 | 


л? 


9.80233 х 10710 + 2.62653 x 10729 i 
за / e+log| -1- —— 


k=1 k 
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34 


0.5112 (-5.18182х10-° )(-1)2/24 
log +e 


32 л? 


24 


arg E 


(- 9.80233х10-19 -2.62653х10:19 ; _ 


34 /|е+2їл + log(x) - 


2n 


-10 -10, k 
е (-18 [- 9.80233x10-10,262653x10-10; _ x) xk 


for x < 0 











k=1 k 
34 
0.511? (-5.18182х10:%)(-1)2/24 
log 2 +е 
32л 
24 
-10 -10, 
агд|- 22023310 n і го) А 
м ено | al 2) оаа). 
2л 20 
-10 -10. κ 2 
е (-1K (- 9.80233х10719 +2.62653х10-10; _ zo) zok 
k=1 К 
Integral representations: 
34 34 
05112 (-5.18182х1079)с-1)0/24 Е _9.80233х10710 +2.62653х10710; 
log —— +e л? 1 
32л ез h dt 
24 £ 
34 
0.5112 (-5.18182х10:%)(-12/24 
log 7 +e 
32 mx 
24 : 
68їл | 
10 iu ЮГ-1-у-10 
δα... озо 17 r(-5? г(144) 


2ein  Уу-----4----4------(5 
-4 соғу Г(1-5) 
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From: 


2 
у2 1/24, 0.511 


(-5.18182x 10°? (-1 η 
32 л" 2 


we obtain: 


((((((-0.00000000518182* (-1)^(2*1/24)))) * 3/2*(0.511^2)))) / ((((1.02822x10^-10 
)*2))) 
Input interpretation: 


2 


-5.18182х 1077 (- 1)?:1/24) x 3 0,5112 
" 2 


1.02822. 10-10 х 2 


Result: 
— 9.53330... - 
2.55444... i 


Polar coordinates: 
r — 9.8696 , Ө--2.87979 
9.8696 = л 


Апа: 


1/6((((((-0.00000000518182* (-1)^(2*1/24)))) * 3/2*(0.511^2)))) / ((((1.02822x10^- 
10 )*2))) 


Input interpretation: 


1 (-518182x10? (- 175). 5 0,5112 
6 1.02822 . 10-19 «2 
Result: 
— 1.58888... - 

0.425740... i 
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Polar coordinates: 
г = 1.64493 , Ө=—2.87979 


л? 
1.64493 = (0) == 


Furthermore: 


sqrt[((((((-0.00000000518182* (-1)^(2*1/24)))) * 3/2*(0.511^2))) / 
((((1.02822x10^-10 )*2)))] 


Input interpretation: 





(-5.18182x 10? (- 12124) x 5 х 0.5112 


1.02822. 10-10 х 2 


Result: 
0.410060... — 
3.11471... i 


Polar coordinates: 
r= 3.14159 , Ө = -1.4399 
3.14159 = x 


From: 





(-5.18182х 1077 (- 1) 


(((-0.00000000518182* (-1)^(2*1/24)))) * (0.S11A2)/(32PiA2*1/24) 
For ((((V(10-2V5) -2)(N5-1)))) = 81G; С = 0.011303146014 
[2Pi(((((10-2N5) -2)((N5-1)))]/(0.011303146014) 
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we obtain: 


0.932394 (((-0.00000000518182*(-1)^(2*1/24))))*(0.511^2)((A4Pi((((N(10-255) - 
2)((N5-1))^(2*1.65578))]/(0.011303146014))^2*1/24) 


Input interpretation: 





0.511? 
-9 2» 1/24: 
0.932394 (-5.18182х 1077 (- 1) po ————À——— 
У 10-2vN 5 -2 
4л eie] 
У5-1 1 
0.011303146014 24 
Result: 
— 9.86269... x 107! — 
2.64270... x 107}! i 
Polar coordinates: 
г = 1.02106х 1070 (radius), Ө = -2.87979 


1.02 10651079 


Polar forms: 


1.02106 x 10710 (со5(-2.87979) + i sin(— 2.87979)) 


1.02106 х 10719 ,72-879791 
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Series representations: 


(0.932394 -0.5112)|-5.18182х 10?) (- 1224 


{аук а 1 1.65578 ү2 
Nuus БИЙ 10-2У5 


0.0113031460140000 


2.33538 х 10777 -6.25763 х 107" i 


Eu — Чі з 662312 
-24V 9-2 5 DAH -2 V5 үс 
at 


-1.У4 УЛЫН 





(0.932394 -0.5112)|-5.18182х 10?) (- 1)22* 


үш зуга af 1.65578 ү2 
πα ШИВ 10-2 V5 


0.0113031460140000 


2.33538 х 10777 + 6.25763 х 10711 
са (-11 (9-2 ys yk \6-62312 
a а y νο 


e va уг Ca) Cak ab ( 2k 





(0.932394 ~ 0.511?) (- 5.18182 x 10?) (-1)225 


ΤῊΣ 1.65578 ү2 
Е ВИЙ 10-2У5 J 


0.0113031460140000 


2.33538 х 10777 + 6.25763 х 10 ^ i 
C1 1-4) (10-2 У5 - 5 062312 


E -2+V z0 220 ы 
(1 -К 
crk (-2), 6-29 25 
-1+Vzo ye бабат aki 

for (not (zo €R and -œ< zo s 0)) 
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From which: 


34/((In+(0.932394 (((-0.00000000518182*(- 
1)(2*1/24))))*(0.51142)/(([4Pi((((V(10-2V5) -2)X(N5- 
1)))^(2*1.65578))]/(0.011303146014))^2*1/24) )+sqrt(2Pi))) 


Input interpretation: 


34 / log| +|0.932394 (-5.18182х 10°? (-1) 7) 





2 
0.511 —— 
г — 21.65578 42 T 2л 
V 10-2 V5 -2 
4л к) 
У5-1 1 
0.011303146014 24 
108(Х) is the natural logarithm 
Result: 
- 1.62656... + 
0.228514... i 
Polar coordinates: 
r — 1.64254 , 6-2 3.00202 


2 
1.64254 = t(2) = = = 1.644934... 
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Polar forms: 


1.64254 (со5(3.00202) + і sin(3.00202)) 





1.64254 e? 002021 


Alternative representations: 


34 


¥10-2 V5 -2 2-1.65578 +у2л 


У5-1 


24 0.0113031460140000 


log| + 


4л 








34 


-9 2/24 2 
ШИРИ ee ДЕП: -1 0.511 x T 


3.31156 
-24 V102 5 -2 -2%У 10-2 V5_ 


bcm J _ 
^ 0.0113031460140000 | 
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(0.932394-0.5112)(-5.18182х1079)(-1)2/2* Бо 
T [1022 5 2.1.65578 т 2л 
10-2 V5 εντ] 


"ЧИ У5 - 1 
24 0.0113031460140000 
-9 (-1у2/24 2 
log(a) log, | - . 4.8315x10 ` (-1)°/** 0.511" — + V2n 
13.31156 
-2з/10-2 -24Y10-2 V8. 
tos J _ 








~~ 0,0113031460140000 | 





210932394 0.5112)(-5.18182х10%)(-1)2/24 Jiz 
TTL 2 1.65578 х a, 
Ды стен ШИВ 10-2У5 ыг ин 


0.0113031460140000 


34 


-9 2/24 2 
i — 4831»x10 (CN 051 | У 
Ihi 4.8315x10 1 0.511 + 


| ү3.31156 
-2%У10-2 5. 10-2 У5 

інет кі ИИЙ 
^ 0,0113031460140000 | 
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Series representations: 


34 


2 -9 2/24 
0.932394 0.5117 || -5.18182х1077 |(-1)"! Гэв 








log : 
Ж 10-25 Р 2.1.65578 
1 У5-1 
24 0.0113031460140000 
2.33538 х 10713 + 6.25763 х 107" i 
за / log| -1- —— V A 
6.62312 
ай (= 10-2У5 | 

-1.У5 


-К 


(-151-1- 2.33538x10 1? -6.25763х10715 і 


ын 1 = -14V5 
ci +2n)* | 2 - > ————— —=— 
k-0 k) ка k 
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2 -9 2/24 
(0.932394 0.511 jc -5.18182x10 ` )(-1) Гэ... 
log T [ντο V5 -2 fe αἵ 1.65578 зудл 


У5-1 
24 0.0113031460140000 





2.33538 х 10777 + 6.25763 х 10711 
/ 5|-1- ү 


-24Ч 10-2У5 
| -1-45 


ο (-1%(-1-2лу)%(-1) 


k 
у-1-2л 22.) - ue 05 == 
k=0 : 
-k 
k 2.33538x10-13 +6.25763x10-}4 і 
απ ο — каны А 
злому цан 
У -14У5 желке] 
k=1 k 
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(0.932394 0.5112)(- - 1у2/24 











log + 3Г 1.65578 2л 
V10-2 V5 -2 
1 k. riu 1 
24 0.0113031460140000 


2.33538 x 10777 + 6. | 233538x10 ?«625763x10 ^i — 10^ i 


+ 
72085) ο πι .. «εδ 
Tm 9-2 v5 y> Ë Р- а 


-1+V4 уе ең | 


У-1+2л crean? 
К-0 


юе 


| 


Integral representations: 


34 


(0932394. 0.5112)( -5.18182х1079 -1)2/24 
+ | -Ү2л 
12-1.65578 
Ч 10-2 V5 -2 


У5-1 
24 0.0113031460140000 


4л 








 2.33538х10-13 6.25763х10715 į 


244 10-248. = 
-1-У5 
I : dt επ 


л2 





1 
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34 


log (0.932394 .0.5112)( -5.18182х1079 )(-1)2/25 
oem 








Пе аб 1655784 
An N 22 v -2 
1 У5-1 | 
24 0.0113031460140000 
68in 
= 
4 16-13: асулах12714 
r(-s raso | -1-2:33538х10713 ь6.25763х10-14 j 
Г 6.62312 
a [zs 10-2 y 5 | 
^io -14 5 , 
eres "m 48%2ілУ2л 
--- oo ть 1 
| 
From: 


Field Theory: А Modern Primer - By Pierre Ramond - Copyright Year 1997 


We have that: 


Let us now speculate on the possible behaviors of À as a function of u, outside 
of perturbation theory. First of all we note that if B(A) is given by (4.6.15) even 
for large A, then it will blow up at a scale 





m 167? 
ря pa EnD |), (4.6.17) 
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by a change in À to as to leave (4.6.10) invariant. Let us now evaluate Bi 
perturbation theory. Using (4.5.43) we find 


Әх 3λ2 š 
Neglecting the terms of О(А?), we can easily integrate (4.6.15), obtaining 
1 
À = .6. 
“голыг , (4.6.16) 


where À, is the value of À at some scale џ,. 

It is clear from (4.6.15) that À increases with g. Thus, is we start with a small 
Às (<< 1) at a given scale us, the effective coupling constant will increase with 
и- In so doing, we will have to deal with larger and larger À and will therefore 
leave the domain of validity of perturbation theory: À << 1, or more exactly 
τό Às In 4: << 1. Thus at shorter distances, we have to add more and more 
contributions to the right hand side of (4.6.15). 


1 


A = мр 
71- ra) ln £ 


, 





αλ. 1672 
E m Hs p 3A; з 
For А = -1 


((-1/(1+(3/(16Р1^2))))) * In[((Gexp((16P1^2)/(-3))))] 
Input: 


Ιοσ(εχρ(-- + (16л2))) 
| к} ы 2 





log(x) is the natural logarithm 
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Exact result: 


16л? 


з(1+-2.) 


Decimal approximation: 
51.656533676340661408292225711916826553016585287120035 199000849591 


51.656533... 


Property: 


16π᾽ 


is a transcendental number 
3 (1 + 


16л2 
Alternate forms: 


256 z£ 
9 + 48 x? 





256 л. 
3(3-16л2) 





167° 3 
РАНИ. СЮ 
3 3%16л2 





-14 


Alternative representations: 








16π2 
3 


log(exp(- 


1+ 


)c» _ og. (exp(- 7 ) 


3 3 
— 1- 
16x 16x 
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log(exp(-78=))(-1) 10ga tog, (exp(- 157 JJ 
ες, ан 
1612 16 x? 








Series representations: 





3 
1+ — 1+ — 
16x 


log(exp[- 162 )) (1) 32361 2 


16л2 





юқехд(-282)) ср — exu 


3 3 
+ 1+ 
1622 1622 

















сфе) ст зовно τη 
+ T Е 9+ 48л2 


Integral representations: 








log[exp[- re ae 4096 | [° 1 at)’ 


3 L 1442 
id 3(3 + 64 (f 15 at 








log(exp[- P: | (-1) 4096 [Жи ау 
É ΝΕ i 3 (3 + 64 (3h? ар) 
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Қ 4 
log[exp[- -= Jc 1) I 4096 (г Т а| 





RN = | 2 
uid 16? 3 [a+ e Їл == at ) 


ү l-t? 


We have also: 


51.6565 1/(((( integral 0^oo 1/(1 + 72) dt)^4) 1/(3 (3 + 64 ( integral 070 1/(1 + t^2) 
dt)^2)))) 


Input interpretation: 





51.6565 : 
Пс З κ —= 
1+ 3[3«64| Б" na) | 
Result: 
4096. 
4096 


Computation result: 
51.6565 
| b 1 > а} 
lad: ^) 


3 (3-64| m 33, а | 


= 4096. 





27*sqrt(((51.6565 1/ (((( integral 0^oo 1/(1 + t^2) 4074) 1/(3 (3 + 64 ( integral 0^oo 
МС + t^2) а0)^2)))))))+1 


Input interpretation: 





1 
27 | 531 656gx——— *3 





о ЇЙ 1 - 
T | 3(3+64/ [> 1 |) 


5 
1-4“ 
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Result: 
1729. 


1729 
This result is very near to the mass of candidate glueball 1,(1710) scalar meson. 
Furthermore, 1728 occurs in the algebraic formula for the j-invariant of an elliptic 


curve. The number 1728 is one less than the Hardy—Ramanujan number 1729 
(taxicab number) 


Computation result: 





51.6565 


(Б? KL 
(9 uua 


3(3+64/ [^ at) | 


27 + 1 = 1729. 








1 
142 


[27*sqrt(((51.6565 1/ (((( integral 0^oo 1/(1 + t^2) dt)^4) 1/(3 (3 + 64 ( integral. 07 
Ма + t^2) dt)*2))))))) 4141/15 


Input interpretation: 





1 
27 |51.6565 ол πω +1 





4 1 
15 [ қ it) F TT 
№ 1.2“ з (3+64((* — αι] 
` ` ээ f? 





Result: 
1.64382 


2 
1.64382 = (2) = Е = 1.644934... 
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Computation result: 








51.6565 
7 +1 = 1.64382 


TEST 


15 —— DU 2 


3(3+64( Б” 2. а} 


For ((((V(10-2V5) -2)(N5-1)))) = 81G; G = 0.011303146014 
[2Pi(((((10-2N5) -2)((N5-1)))]/(0.011303146014) 


-V2((((/(0--(3/0.9323942*P1(1/((N(10-2N5) -2)((N5- 
1))))/(0.011303146014)))))) * In[(((exp(([0.932394*2Pi(1/(((W(10-2V5) -2)((N5- 
1))))1/00.011303146014))/(-3)))))]))) 


Input interpretation: 











0.932394 x 2 7| ———— 
У 10-2 V5 -2 
1 У5-1 
_ ~; ος ехр|-- 
211- 0.011303146014 
0.9323942 1| ——————— 
У10-2У5 -2 0-245. 2 5 -2 
ХХ. У5-1  ) -1 
0.011303146014 
л(Х) is the number of primes less than or equal to X 
log(x) is the natural logarithm 
Result: 


54.011044538223231183724579410213526837976184170461982512888542976 


54.01104453.... 
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Alternative representations: 


-ᾱ--- 
0932394 2л 0.621596 л 
10-2 Үз0-2У5 2 -2 PET 10-2У5 цан 
5435 J 
log] ех eens COR (15 Жа, -1 loe |ехрі - із 
5 р 0.0113031460140000 ( - 3) ( ) δε Ρ 0.0113031460140000 
14 —— ———À— —— —. |2 211- 3 
0.932394 r| — 0.932394 1| — 1 
10-2 V5 -2 -24Ν 10-2 V5 
— `S Υδ-. 2 А -1У5 ) 
0.0113031460140000 0.0113031460140000 
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0.932394.2z|| ——À——— 
У10-2У5 -2 10-2 У5 -2 
log} exp| ———— ||(- 
0.0113031460140000 (-3) 


1+ ——e saru |2 


1 
V 10-2 V5 -2 


ρε” 01 η. 


0.621596 x 
1 10-2У5 == 
log(a) log, | ехр|- Аат) 


0.932394 на 


0.0113031460140000 


2|1+ ——-OUV 


0.932394 л 
m 10-25 = 


| V. ταις ) 5 
0.0113031460140000 
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0.932394 "== 
V 10-2 V10-2 У5 -2 5 -2 
log] ЄХР|”-боттзоа1460140000(-3) > "ңан 3) 
0932394 2 
. em 1) 


0.0113031460140000 ( -3) 


+— — 2 
0.932394 ың, 


0.0113031460140000 


1---2--- 
Ч 10-2 У5 -2 
[5 1 

0.0113031460140000 


1-5 


0.932394 л 











2-410-245 


From which: 


-89/(((1/2(((1/(-«3/([0.9323942*Pi( L/((10-2N5) -2)У((45- 


1)]/0.011303146014))))) * In[(((exp(([0.932394*2Pi(1/((N(10-2N5) -2)(N5- 
1))))]|/(0.011303146014))/(-3)))))))))))) 


Input interpretation: 














_ 89 — J2] 9. 
0932394.2π| —————— 
Ч 10-2 V5 -2 10-2 5 -2 
1 1 l 
1) —— — ——1  — ————- jg] exp} - 1 > 
2| 1; —————1———— š| exp τ = 
0.9323942 x == t -- 
Ч 10-2 V5 -2 
ΠΗ͂ -1 
0.011303146014 


л(Х) is the number of primes less than or equal to X 


log(x) is the natural logarithm 
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Result: 
1.6478111238344100985968588587219640645841450776750536585184149066 


2 
1:64781112383... 2: (2) = = 1.644934... 


And: 


-89/(((1/2(((((1/(1+(3/([0.09323942*Pi(1/(((N(10-2v5) -2)X(N5- 
1))))1/00.011303146014)))))) * In[(((exp(([0.932394*2Pi(1/(((N(10-2N5) -2))X(N5- 
1))))1/00.011303146014))/(-2-(0.937))))))])))))) 


Where 0.937 15 Ше following Omega теѕоп Кевее slope value: 
ш/шз | 5+3 | muja = 240 — 345 | 0.937 — 1.000 


Input interpretation: 


0.932394 2л| ——————— d [D 
Ч 10-2 V5 -2 10-24 Поза -2 
У 210 ys-3. ) -1 
- 0.011303146014 κ 
———r log|exp 
-2-0.937 
0.9323942 x 
Үз0-2У5 2 10-2У5 -2 
У5-1 


0.011303146014 








юе 
- 











л(Х) is the number of primes less than or equal to X 


log(x) is the natural logarithm 


Result: 
1.6132070902338874865263248226888028192278780310438775316895281936 


1.61320709.... result that 18 a very good approximation to the value of the golden 
ratio 1.618033988749... 
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Alternative representations: 


_— д9 - 2 


0.932394 2л 


ү Mens -2 ГЕР 


log| eXP| б0113031460140000 ( 2-0.937) ——— 937) 





oe 2 #2. o oo 
1.86479 1| —————— 
PET 10-2 V5 Jm] 
eres μα, 


loge ЄХРІ - 5937 0:0113031460140000 





1948: — = s 2|1+ 3 
1 
0.932394 л 0.932394л|--.44--- 
эгж 10-2У5 41 Р 10-2У5 
-1-У5 
" "0:0113031460140000 | — RÀ 0.0113031460140000 
ooo 9 o τι 
0.932394 2π 1.86479 л 
У шэн ГЕР ЕРЕ 10-2 У5 z 
____\ zs — 7 


log] eXP| 5 5113031460140000 (—2-0.937) сталады 937) 


1% 


1 


У 10-2У5 -2 
У5-1 
0.0113031460140000 


0.932394 л 


log(a) loga| ХР|- 2537 0:0113031460140000 


#T1p—— i -[- 


0.932394 л 
эж -24Ү 10-2 V5. z 


lo cR AE. ` 
~~ 0.0113031460140000 | 
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vp = o m 89 


0.932394 2 ad 1 
log] ХР| б.0113031460140000 (-2-0.937) 


ү масо з 5 -2 ГЕР 


0.932394 2л 

l 1+ ээ. 2 

98|€XP| 5.0113031460140000 (-2-0.937) ЫТИТ: 937) 0.932394 У 1 
0.0113031460140000 








14 ——aVF - 
0.932394 r| ——— —— —— 
mer У5 -2 
^ 0.0113031460140000 Ἢ ананы 
| -11γ5 
for p, = — < Pia 


= 
ә 


2+ү10-2у 
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Mathematical connections with some sectors of String Theory 


From: 


Modular equations and approximations to Т - Srinivasa Ramanujan 
Quarterly Journal of Mathematics, XLV, 1914, 350 — 372 


We have that: 
Hence 
6422 = eË _ 944 отбе "У _..., 
6400 = 4096е-тУ22 4... 
so that 
64(42 4-0224) = e"? — 24 + 437267? +... = 64{(1 + V2)? + (1 - М2)12). 
Hence 
етУ22 — 9508951.9982.... 
Again 
Gaz = (6 + V37)?, 
eGA = e 4044 2166779 4. 
64G37 24 — 4096e 7 V37 _ 
so that 
64(С24 4524) = eV 4 94 4 4372e-7 9 —... = 64{(6 + У37)6 + (6 — УЗТ)®}. 
Hence 


етУЗТ — 199148647.999978 . 


Similarly, from 





958 = 
we obtain 
52V239V {5 νὰ 
5 5 + 5- 
64(424 + 95:2“) = етУ58 _ 24 + 4372e "VE +... = 64 (=) + (=) 
Hence 


e” 58 — 94591957751.99999982 ... . 
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From: 


An Update on Brane Supersymmetry Breaking 
J. Mourad апа А. Sagnotti - arXiv:1711.11494v1 [hep-th] 30 Nov 2017 


From the following vacuum equations: 


a(n) 19 
Tem? D Bp h e —2(8—p) C +28P Ф 
YE 
/ 
2 2 g» 2(8 С--9 αἰ») 
Һ {р + 1 – Е |е-2(08-р)С+2ре Ф 
= YE 
d 2-0 
без” — X — ___# c lo 


(7 — р) 





n2 9 ВФ) (р) 
2 E “ғ “VE -9(8- 74-287” 6 
(А)? < ke 2A a; 7-р 4 E e 2(8-р)С--28д 4 


16(р + 1) YE 


we have obtained, from the results almost equals of the equations, putting 


4096 «7715 instead of 


: —2(8—p)C - 282" ф 


a new possible mathematical connection between the two exponentials. Thence, also 


the values concerning p, C, βε and $ correspond to the exponents of e (1.6. of exp). 
Thence we obtain for p = 5 and к= 1/2: 


e+ = 4096е-тч18 


Therefore, with respect to the exponentials of the vacuum equations, the Ramanujan’s 
exponential has a coefficient of 4096 which is equal to 642, while -6С-4 is equal to - 


пу 18. From this it follows that it is possible to establish mathematically, the dilaton 
value. 


For 
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exp((-Pi*sqrt(18)) we obtain: 


Input: 


[τύπο] 


Exact result: 


-342 л 
е 


Decimal approximation: 
1.6272016226072509292942156739117979541838581136954016... х 1076 


16272016... * 10° 
Property: 
-3У2 z is a transcendental number 
Series representations: 
μή 2] 


— - Σι 
-л у 18 лу 17 
e =e 


peo Col Cah 1 


л Улс Res 1,17" Ц-2 25 


en 18 = exp 





1 
2% 


-n У 18 
елу" πεχρ|- — 
2 Үл 





Now, we һауе the following calculations: 


e+ = 4096е-"У18 


е-тУ18 = 1 6272016... * 10^-6 
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from which: 


_1_„-6С+ф _ ж 10^- 
ΠΕ = 1.6272016... * 104-6 


0.000244140625 ε- 6034 = е-"УІ8 = 1 6272016... * 10^-6 


Now: 
In[e z v18) = —13.328648814475 = -пу18 


And: 


(1.62720165 10^-6) *1/ (0.000244140625) 


Input interpretation: 
1.6272016 1 


109 0.000244140625 





Result: 
0.0066650177536 


0.006665017... 
Thence: 


0.000244140625 ο 6014 = е-тү18 


Dividing both sides by 0.000244140625, we obtain: 


0.000244140625.-<саф _ 1 _ 18 
0.000244140625 7 0.000244140625 
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e 6639 = 0.0066650177536 


((((exp((-Pi*sqrt(18)))))))*1/0.000244 140625 


Input interpretation: 


exp(-7 V 18) 


0.000244140625 
Result: 
0.00666501785... 


0.00666501785... 


Series representations: 











ехрі-л у 18 | со 4, 1 
—— = 4096 ЭР 17 17 = 
0.000244141 аргал 2 : 

ма e Ae /17 УУ τ -zk 
а ехр|- A 1⁄2 ` ак 
0.000244141 J ы 2, хі 

4 үңгі -p 1 _ 

ехр(-л 18 | л 1.9 Res,._1,; 17 r( 2 з) (8) 
—— = 4096 ехр|- 2 

0.000244141 247 
Now: 
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e 6639 = 0.0066650177536 


ехр(-х 18) 


0.000244140625 - 


-n У 18 1 
0.000244140625 


-0.00666501785... 
From: 


1n(0.00666501784619) 
Input interpretation: 


log(0.00666501784619) 


Result: 
-5.010882647757... 


-5.010882647757... 


Alternative representations: 
log(0.006665017846190000) = log,(0.006665017846190000) 
log(0.006665017846190000) = logía) log,,(0.006665017846190000) 


log(0.006665017846190000) = -111(0.993334982153810000) 


Series representations: 


>, (14 (-0.993334982153810000/ 
log(0.006665017846190000) --У, ME 


К-1 
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0.006665017846190000 - 
log(0.006665017846190000) = 2 ἐπ Е | + 
л 


% (-1)5 (0.006665017846190000 - x** х“ 


logix) у — 2: for x <0 
К=1 


0.006665017846190000 - 1 
log(0.006665017846190000) = ү = | 8-4» 
л 
arg(0.006665017846190000 - zo) 


2л 
оо, (-1/ (0.006665017846190000 - zo)“ 20 


> к 


k=1 


20 


log(zo) + | log(zo) - 


Integral representation: 


`0.0066650 17846190000 1 
log(0.006665017846190000) = | та 
71 


Іп conclusion: 
-6С--ф--5.010882647757... 


апа for С = 1, we obtain: 


ф = —5.010882647757 + 6 = 0.989117352243 = $ 


Note that the values of n, (spectral index) 0.965, of the average of the Omega mesons 
Regge slope 0.987428571 and of the dilaton 0.089117352243, are also connected to 
the following two Rogers-Ramanujan continued fractions: 


л 





5 -7 
—— 5 =1-— ÉL = 0.9568666373 
(Ф—1)у/5 —ф+1 I4 o ° 
Нэг 
et 
1+ 
1+.. 
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= dh 
45 -л-5 








------|--------“(.9991104684 
v5 -φει 1 IE хэн 
р ous a р F e375 
Ы e ^75 
1+ 
1+... 


(http://www.bitman.name/math/article/102/109/) 


The mean between the two results of the above Rogers-Ramanujan continued 
fractions is 0.97798855285, value very near to the y Regge slope 0.979: 


v |з | mc = 1500 | 0.979 | -0.09 


Also performing the 512" root of the inverse value of the Pion meson rest mass 
139.57, we obtain: 


((1/(139.57)))^1/512 


Input interpretation: 





Result: 
0.990400732708644027550973755713301415460732796178555551684... 


0.99040073.... result very near to the dilaton value 0. 989117352243 = ф and to 
the value of the following Rogers-Ramanujan continued fraction: 


78 


E 
45 -л5 





-----------|-----------(/,9991104684 
VS _ τή і e 2755 
(4 245-1 Ф " e 75 
T e ^55 
1- 
1+... 


From 


AdS Vacua from Dilaton Tadpoles and Form Fluxes - J. Mourad and A. Sagnotti 
- arXiv:1612.08566v2 [hep-th] 22 Feb 2017 - March 27, 2018 


We have: 
ες z 2£e2 
1 + y1- 52629 
h tT ϱ4Φ 42 F. 94 
2 = == - Е Ї + 4/1 x ^) - sre] (2.7) 
(1 + 4/1 — та») 
For 
T = 16 
c= 
we obtain: 


(2*e^(0.989117352243/2)) / (1+sqrt(((1-1/3* 16/(Pi)*2*e%(2*0.989 1 17352243))))) 


Input interpretation: 
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2 е0 :989117352243/2 


_ 1 16 .2.0.089117352243 
1-.11 3126 


Result: 
0.83941881822... - 
1.4311851867...ї 


Polar coordinates: 
г = 1.65919106525 (radius), @=-59.607521917° (angle) 


1.65919106525..... result very near to the 14th root of the following Ramanujan’s 
class invariant Q = (6505/6101 "n = 1164.2696 i.e. 1.65578... 


Series representations: 


2 ce .9891173522430000/2 


16¢2 098911 73522430000 


1-,11- 3,2 


2 е0:49455867612 15000 


1- 2 


32? 


el 978234704486000 εἰ 978234704486000 ,-4 
А 


P> мін 
— r QU U 


2 e? :9891173522430000/2 


16,2 0.9891173522430000 


1-4|1- 3,2 


2 е0:49455867612 15000 


ay el 978234 704486000 Ἱ-κ 
716 [* 


Ге) 


1 16 el 978234704486000 
+ — — 
= 


IT 


989 / 
2 е0:9891173522430000/2 
16¢2 0.9891173522430000 


32? 
2 е0:49455867612 15000 


10 (2), (2-12 


1+,/1- 


1.9782347044 86000 f 
id 20 | 20 
k! 


1«Vzo 222 


for (not (Zo eR and -œ< zos 0 ) 


80 


From 


We obtain: 


eA(4*0.989117352243) / (((1--sqrt(1-1/3*16/(P1)^2*e^(2*0.989117352243))))^7 
[42(1+sqrt(1- 
1/3*16/(P1)^2*e^(2*0.989117352243)))-5*16/(P1)^2*e^(2*0.989117352243)] 


Input interpretation: 


е“ 0.989117352243 


7 


6 2.0.9891173522« | 
ШЕН “Гамин 


16 2.0.989117352243 16 2.0.989117352243 
+5х — е 











Result: 
50.84107889... - 
20.34506335... i 


Polar coordinates: 
г = 54.76072411 | 8 = -21.80979492* 


3 


54.76072411..... 


Series representations: 


81 


16 62 9:9891173522430000 LR эмийн 16 e2 0:9891173522430000 
4211- 
(U — 32 — . 
* 0.0891173522430000 / 1 ου ποσα 
> 
y1- ge 


А 9 9 ο Ç o 
2|40 e 934704113458000 +21 e 56469408972000 л? +21 е? 56469408972000 д2 


162 1.978234704486000 o e! :978234704486000 1 

Багшаа ———=———Є— — >: 2 
> SU 11) 
lée 1.97823470 4486000 Х(2| el .97823470448 6000 | | 
2 
нь а O o xm D a 2) 


e? 0.0891173522430000 25 16 ακαδᾳ ο TTE 0.9891173522430000 
4211» 
— Απο. 
e? 0.0891173522430000 
E 0.9891173522430000 
/ 1- 
ὍΣ -- 


5 9 o 9 o 
2|40 e 934704113458000 -21 е 5646940 8972000 д2 +21 e 56469408972000 д? 


= Ё ΤΕ a 
116% 1.978234704486000 SCC С, a (2 У 
\ Зл? 2 К! 
14 μα τας 
T 16 ¢1:978234704486000 Ба з сни τὰ (2) (-* атс ης 
4 Kini асы 
\ Зл? ar k! 
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42 


16е 2 0.9891173522430000 
1+,|1- ——O'—AƏ 
- =L Ν e? 0.9891173522430000 E 

2% ποσο 


5,934704113458000 3.956460408972000 2 3.95646940 8972000 
40e ig," fag 


| 











3 16 е 2 шин 


2 








гүш ET (5 | (1 22 / 


7 


el 978234704486000 


е Бал al се” г: 


for (not (zo ΕΕ and -œ< Zi 


el 978234704486000 k ky 
- о) 20 | 





- zo) тоо 








! 


From which: 
eA(4*0.989117352243) / (((1+аг(1-1/3*16/(Р1)^2*е^(2*0.989117352243)))))^7 


[42(1+sort(1- 
1/3*16/(P1)^2*e^(2*0.989117352243)))-5*16/(P1)^2*e^(2*0.989117352243)]*1/34 


Input interpretation: 


e^ 0.989117352243 


е нтте У li- 1 „ 16 ,2-0.989117352243 Ш 
л? 
_1 16 p2 0.989117352243 ος 2-0.989117352243| 1 
42114 к | 
3 л? 34 


Result: 
1.495325850...- 
0.5983842161... і 
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Polar coordinates: 
Γ--1.610609533 (radius), Ө = -21.80979492° (angle) 


1.610609533.... result that is a good approximation to the value of the golden ratio 
1.618033988749... 


Series representations: 





1602 0.9891173522430000 5 1602 0.9891173522430000 


+ 


32 л? 





16 е? 0.9891173522430000 





g^ 0.9891173522430000 / 34/14 l1- 2 
3л? 
5.934704113458000 { 7 { 7 
40е + 21 е3956469408972000 2 | 21 _3.956469408972000 2 
61:978234704486000 t AT Ї 
se y()J|-— [2 y 
τ л? Н 
61:978234704486000 (2) 61:978234704486000 1 
17 i |1«.| - 2 : 
i] ИШЕ 0 


84 





16 е? 0.9891173522430000 5х16 е? 0.9891173522430000 


+ 


Зл? л? 


7 
16 е? 0.9891173522430000 
1- т = 
32? 






2 0.9891173522430000 / з411- 


5.934704113458000 3.956469408972000 л? 3.956469408972000 л? 


40е +21е +21е 


3 \k е1.978234704486000 - 
16 е1978234704486000 о (- 2) | — Ы 


16’ V. Να 
1 32 2, B / 


k=0 
3 xk 1.978234704486000 \ -k 1 7 
-—— E T адамымын yt» (52-20) (-1), 
3л? k! 


k=0 





16 е? 0.9891173522430000 5х16 е? 0.9891173522430000 


+ 


зл? л? 


0.9891173522430000 
E 11735224 H 34/14 





E ee 2 0.9891173522430000 чен |- 


40 е? 724704113458000 +21 οἳ 226469408972000 л? +21 е3:96469408972000 
el .978234704486000 k 
2 — τ (-1* (- (2, (1- 16 3,2 - zo) z5 
Дд, 2, k! / 
,1.978234704486000 
s 1) (- 1 a 042017 аза 0) o - zo) ЯГ 
17л 114 У 20 ki 
for (not (zo €R and -œ< zo s 0)) 


Now, we have: 


85 


h2 -4ф A. р 
Se E ( datae $e) 5 злее . (2.10) 


e, An? 
А = > 


ф - 0.989117352243 


From 
цав 26e 7 
1+ 4/1 + í£Be?6 
we obtain: 


((2*е^(-0.989117352243/2))) / 
((((1+sqrt(((1+1/3*(4Pi%2)/25 *е^(2*0.989117352243)))))))) 


Input interpretation: 


26 -0.989117352243/2 





1+,/ 1+ : | (4π᾽ )) е? 0.989117352243 


Result: 
0.382082347529... 


0.382082347529... 
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Series representations: 


26 -0.9891173522430000/2 


ΚΠ V σον μμ шанагы 0.9891173522430000 
доске 2 1.978234704486000 „2 (2) 
ТА ынаны ἫΝ [: | 


ο -0.9891173522430000/2 


NA Κε, 
И; | 4 e! S78234704486000 „а e1978234704486000 „2 (| -Zf Ре усу y у] Ч! 


9 є -0.9891173522430000/2 


= 2 0.4945586761215000 


= a 0.4945586761215000 


(4л2)(2 0.9891173522430000 





1- 
3 25 
2 
1.978234704486000 2 : 
0.4945586761215000 х et (-5), + 75 i -ο] af 

D 494558676121 1+У Ус, - 

for (not (zo ЄВ and -œ< zo s 0) 
From which: 


12-1/(((4((2*e^(-0.989117352243/2))) / 
((((1+sqrt(((1+1/3*(4P1%2)/25 *е^(2*0.989117352243))))))))))) 


Input interpretation: 


1 
1+ 
4 24-9.989117352243/2 


кетп, 
1+ | ur РА τ с(8л2)2 0.989117352243 


ү 
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Result: 
1.65430921270... 


1.6543092..... We note that, the result 1.6543092... is very near to the 14th root of the 


following Ramanujan’s class invariant Q = (Gsos /бі01 жу = 1164.2696 1.е. 
1.65578... 


Indeed: 


1⁄4 
Gsos = P-1/4Q1/6 =(V5 + 9)1/2 (£=) (V101 + 10)*/4 


1/6 


x (пзоу5+ 294101) + V 169440 + 7540505 


Thus, it remains to show that 


[113 + 5/805 Γ 505 || 05 4 5505 : 505 7) 
(130V5+29V101) +1/ 169440 + 7540 ποσο, ü = 


which is straightforward. 


3 
ΚΞ = 165578... 





Series representations: 


1 
4 [2 є 0.9891173522430000/2) 


ПЕ 122 0 9s891173522430000 
14 3 25 


е0:49455867612 15000 


1- 


1.978234704486000 
1 е0:4945586761215000 4e л? 


1+ ——Ə— —ə > əe + 
8 8 75 
У 75 1978234704486000 _2\-& : 
4 (е л | 
ко К 
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1 
Һа 
4(2е:9:9891173522430000/2 | 


ИЭ 999 
| (422)? 0.9891173522430000 


нү 1+ 3x25 


0.4945586761215000 1 
e 0.4945586761215000 
1 + —— + ё 
8 8 75 
75 k 1.978234704486000 2 -kí 1 
= (- 2) (е zy Cz 
2, ki 


k=0 


о 
4.1 78234704486000 л? 


1 е0:4945586761215000 


1- C нана ыыы A a 1+ — 
4 [2 є 0-9891173522430000/2 8 


= ο ο. -о-- 
| (472) е2 09891173522430000 
14 1- - 





3.25 
Ж k ШЕ. / 4 el 978234704486000 л2 _ К k 
1 0.4045586761215000 |. 5 c: | 2h (1+ 75 zo] 20 
8 e Zo > k! 
k=0 ` 
for (not (zo € R and -œ< Zo 
And from 
h2 -4Ф Г ЧЕ 
=) == == Іш ( Ж. АТЖ de πο} = злее | 
[ + 4/1 + ger 
we obtain: 


e^(-4*0.989117352243) / [1-sqrt(((1-1/3* (AP1^2)/25*e^(2*0.989117352243)))]^7 * 
[42(1-*sqrt(((12- 1/3* (AP1^2)/25*e^(2*0.989117352243)))- 
13*(4Pi^2)/25*e^(2*0.989117352243)] 
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Input interpretation: 


є 0.989117352243 


14 114.2 (i (4л2)) 2 0.989117352243 
3 125 


4211- | 1з 1 [= лі) є 0.989117352243 _ 13 [= (ал), 0.989117352243 
3 125 25 


Result: 
-0.034547055658... 


-0.034547055658... 


Series representations: 


| 2 0.9891173522430000 
4211-411- (4n?) e? 290173522430000 1 (4л2) 13 e? ` 0-9891173522430000 
3x25 25 


7 
(4л2) е2 0.9891173522430000 | 


-4 0.9891173522430000 
e / 1-1» 
3x 25 


-1142|-25 е1:978234704486000 -52 е3:956469408972000 x _ 


о 
41% 7823470448 6000 л? 


75 


о 
25 е!" 7823470448 6000 


oo 1 


У (2) oe E Г | 2 | / 25 g5 934704113458000 
4 k 


k=0 
7 
TR завданні а жары ғы : 
75 4 k 
k=0 


ы 
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| 2, 2 0.9891173522430000 | 
4211-.|1- ΠΕΡ Τ᾽ 1 (4 n?) 13 e? “0 9891173522430000 
3 25 25 


(4 π2] е2 0.9891173522430000 

-4 0.9891173522430000 

е 1+,|1+ —— 
3-25 


| E e 197923470448 6000 +52 e3'956469408972000 x Е 


4 „1978234704486000 2 
75 
75 / 1.978234704486000 2j-k|[ 1 
= (-2) (е >) | 


95e 1.97823470448 6000 
k=0 


i | 75 16 kí 7 
n 4 e 1.978234704486000 „2 š (2) (с!978234704486000 2) (-2), 
75 k! 
k=0 


989 
(4 л?) e? 0.9891173522430000 


о 
/ Б EL 34704113458000 


4211-,| 1+ 


| 


| 








(4 2 )13е 2 0.9891173522430000 
3х 25 725 


7 
(4 x?) 2 0.9891173522430000 

-4 0.9891173522430000 ы 

e 1+ [1 -- ——Ə,— 

3x25 


9 о ч 9 
42 |-25 e!" 78234704486000 +52 e 56469408972000 д2 -25 e!“ 78234704486000 








( s (-1), (1 + el 978234704486000 „2 


—FOnR 


e° S34704113458000 


е1:978234704486000 „2 


E zer Cd o sema af шу 


k! 





for [not (zo € R and -œ< zo s 0) 


From which: 


47 *1/(((-1/(((((e^(-4*0.989117352243) / 
[1-sqrt(((12-1/3*(4P1^2)/25*e^(2*0.989117352243)))]^7 5 
[42(1+sqrt(((1+1/3*(4Pi%2)/25*e%(2*0.989 1 17352243))))- 
13*(4Р1^2)/25*е^(2*0.989117352243))])))))))) 
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Input interpretation: 


e ^ 0.089117352243 
471-11 / 1 / 


7 
1+ |1+1 (1 da 0.989117352243 
3 125 


É | Ф 1+5 242. „2°0-989117352243 


1з(-. (4x є шинээ 
25 


Result: 
1.6237116159... 


1.6237116159.... result that is an approximation to the value of the golden ratio 
1.618033988749... 


Series representations: 


| | 2 0.9891173522430000 
- 47 [1] e 4 9:9891173522430000 Б ü 1+ (ал?) є τ _ 


1 (4 x) 13 е? 0.9891173522430000 “| 
25 


ΓΟ πὰ) e? “0.9891173522430000 
3-25 


1974|-25 е1:978234704486000 +52 е3:956469408972000 x Е 


1.97823470448 6000 
1.978234704486000 | 4€ л? 
25 е | 75 


75 | / 25 ,5.934704113458000 


y (216 1.97823470448 6000 ἫΝ 
4 
7 


PD 


k=0 


бо 
1+ 4e πο ς » (2) Κε E у" 
75 4 


жы 


k=0 
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| 2 0.989117352243 
2 47 | Ч 0.9891173522430000 E | sa (ал?) є - а Μον _ 


E (4л2) 13.2 99891173522430000 “| / 


κι ο х2) 2 0.9891173522430000 
3-25 


1974|-25 е1:978234704486000 +52 е3:956469408972000 x - 


4e 1.97823470448 6000 л? 


75 
_ ay (e 978234704486000 ,2)-k Е 1 | 


© 
Be 1,97823470448 6000 


5.934704113458000 
/|35- 4704113458 


k=0 
75 (,1.078234704486000 _2)-k (_1) Y 
" 4 „1978234704486000 2 Y (2) (е л?) (-2), 
75 Ба k! 
| 2 0.989117352243 
E 47 | y 0.9891173522430000 E | s УР (4 л?) є - а — Ν 


1 (4 x) 13.2 99991173522430000 - / 
25 


“Ижийн πᾶ) е2<0.9891173522430000 
3х25 


1974 |-25 е1:978234704486000 +52 е3:956469408972000 д2 -25 е1:978234704486000 


el 978234704486000 „2 


а Е нн = | 5 


! 
К-0 k! 
p5 934704113458000 
4 el 978234704486000 „2 k 7 
үн e, CIF (- 1» | 75 і - 10) zg" 
1+ 2, y 
for (not (zo €R and -œ < zo s 0) 
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And again: 


32((((е^(-4*0.989117352243) / 
[1+sqrt(((1+1/3*(4P1%2)/25*e%(2*0.989 1 17352243))))]*7 5 
[42(1+sqrt(((1+1/3*(4P1%2)/25*e*(2*0.989 1 17352243))))- 
13*(4Pi^2)/25*e^(2*0.989117352243))))) 


Input interpretation: 


o 4 0989117352243 
32 


1/1) 2 2-0.98911735224 
інн (Ln у 0.98911735 “| 





4211- | 1+ 1 [= (42°) |e? 0.989117352243 | 13(— мл?) є 0.989117352243 
3125. 25 | 


Result: 
-1.1055057810... 


-1.1055057810.... 


We note that the result -1.1055057810.... 18 very near to Ше value of Cosmological 
Constant, less 10° , thence 1.1056, with minus sign 
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Series representations: 


(4 л? ) е? 0.9891173522430000 


32, *>x0.9891173522430000 |до. раа 
3.25 


1 (4 πλ 132 9:9891173522430000 | / 
25 


[4 2) є 0.9891173522430000 


із Б аа ЕЕ du 
3-25 


-|І1344|-25 е1:978234704486000 -52 е3:956469408972000 д2 Ж 


о 
41% 7823470448 6000 л? 


25 „1978234704486000 
75 


о 1 \ 

У (2| нь E ү“ | 2 | / 25 (5:934704113458000 
4 k 

k=0 


7 
1+ κ΄. ἀνε лені з х (2) етан E p 
ү? К=0 4 


юне 
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5 (4 л?) е2 0.9891173522430000 
32 Eo 0.9891173522430000 4211- 1- 


3-25 


1 (4 л? )13 «2 09891173522430000 | / 
25 


7 
(417) e? 0.9891173522430000 


i? te ᾗ Р 
3-25 


41|1344|-25 „1978234704486000 | с. 3.956469408972000 2 _ 


4e 1.97823470448 6000 л? 


75 
оо (- 2 j eon л? ы (- zk 5.934704113458000 
ες | oe 


k=0 
75 к, 1.978234704486000 _2\-k ( 1 Y 
|. д е1978234704486000 2 Y (2) (е л?) (:) 
75 120 k! 


(4x7) е2 0.9891173522430000 
+ — n -P——nM 


25 ё 1.978234704486000 


32 е 4 9:9891173522430000 | 49 |] , 
3x25 


1 (Ал?) 13.2 99991173522430000 / 
25 


(4л2) е2 0.0891173522430000 Ч 
1:4::115,2-225----2--23- Өд 
3-25 


-|| 1344 | -25 е1:978234704486000 +52 е3:956469408972000 л? —25 е1:978234704486000 


з, СІ) (i | 
Үш 2, 2 г 75 
g5 934704113458000 


1.978234704486000 2 k 
ааба ке - zo) τος 
/ 25 


ЕГЕТ. ἘΞ (1 1 з 978234704486000 „2 ар AY 


ἘΠ} = 20 
k=0 


k! 
for (not (zo €R апа -œ< Zo < 0) 
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And: 
-[32((((e^(-4*0.989117352243) / 
[1-sqrt(((1--1/3*(4P1^2)/25*e^(2*0.989117352243)))]^7 * 


[42(1--sqrt(((12-1/3* (A4P1^2)/25*e^(2*0.089117352243))))- 
13*(4Pi^2)/25*e^(2*0.989117352243)))))]^5 


Input interpretation: 


ea 0.989117352243 








-|32 РЕ 
14.1142 1. (4 72) 2 0.989117352243 | 
31251 / 
42 1+ү ese [σε (455) 0.989117352243 | 
3 125 ` 
5 
13 [= (4 -)е 0.989117352243 | 
25” | 

Result: 


1.651220569... 


1.651220569.... result very near to the 14th root of the following Ramanujan’s class 
invariant Q = (Gso5/G101 x = 1164.2696 i.e. 1.65578... 
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Series representations: 


(4 л? ) е? 0.9891173522430000 


πας *0:98911735224330009 μα τς τή κ ЬН ЕЕС 
3x 25 


1 (4 πὶ ) 13 е? 0.9891173522430000 " 


К. ud ee нанова πὰ) e? : 0.9891173522430000 
З х 25 


е1:978234704486000 л? 
4385 270057 140224 |-25 +52 e 978234704486000 2 25 z 


=, (75 Y | їо78234704486000 2 | 
λα, “| | 
k=0 1 


9 765 625 e19.78234704486000 | А СЕЕ 


У (2) μα E у | : | 
k=0 k 


98 


| 2 0.9891173522430000 
-1132 27 0.9891173522430000 42 | + 1+ (4л7)е σας _ 


Ξ (4 z^) 13 е? 0.9891173522430000 | 


үүсэлт 2 0.9891173522430000 


3x25 


4 е1:978234704486000 л? 


75 


oo 


4385 270057 140224 |-25 +52 е 978234704486000 2 25 
> / 


Булан 60 


(- з) (е 1.978234704486000 xy ( τ | 


К 5 


У т 


k=0 


| 2 0.9891173522430000 
-1132 ғ” 0.9891173522430000 E | +14 (4 л?) є FET 2 


τε ( 47°) 13,7? 0:9891173522430000 -Ἴ / 


ee ee πὰ) е2<0.9891173522430000 
3-25 


4 385 270 057 140 224 |-25 +52 e1-978234704486000 12 _ 


(- ) [ 4 e1.978234704486000 „2 k 4 5 
k 


шэг 


e (-1* 


5 Үш 2, 


9 765 625 е19:78234704486000 


stii Ё 1), p a esa -] E 35 


1-4% у xi 


for (not (zo €R and -œ< zo s 0)) 
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We obtain also: 
-[32((((e^(-4*0.989117352243) / 
[1+sqrt(((1+1/3*(4Pi%2)/25*e4(2*0.989 1 17352243))))|47 * 


[42(1+sqrt(((1+1/3*(4P1%2)/25*e*(2*0.989 1 17352243))))- 
13*(4Pi*2)/25*e%(2*0.989 1 17352243))1))))171/2 


Input interpretation: 


е“ 0.989117352243 





- 1132 : 
TY 
1 (1 үд 21) „20. 73522 
\ ШЕР 55 (4л |) є 0.98911735 “| 
42 ібн [= (4 "е 0.989117352243 Ἢ 
3 125 ` š 
13 [= (4 "е 0.989117352243 
25” 
Result: 
-0 


1.0514303501... i 
Polar coordinates: 


r = 1.05143035007 » б -90° 


1.05143035007 
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Series representations: 


| 2 0.9891173522430000 
Е дэ 0.9891173522430000 42 | + 1+ (4 л")є 3542 σσ = 


x (4 z^) 13 е? 0.9891173522430000 w 


“κε ΟΗΕ πὰ) e? <0.9891173522430000 
3.25 


4 е1978234704486000 л? 


75 


25-52 е1:978234704486000 д? +25 


XG)t 1.978234704486000 г) [: i 3 956469408972000 


| е ερ T) 4197823470448 6000 "2n | | 


wh le 


101 


| 2 0.9891173522430000 
41132 ο”. 9:9891173522430000 E ü 1.7) x E 


1 (4 πὰ 13,2 9:9891173522430000 w / 
25 


Νεα ο нЕ 2 0.9891173522430000 
3 25 нг 


4 е1:978234704486000 л? 


75 


25-52 е1:978234704486000 л? +25 


oo 


2 E: 


ET 9564 шилэх 4 аа 4e 1.978234704486000 л? 


_ 75 ay (е 1.978234704486000 м 


» E zi 


k=0 


k 


7 


(4л?) e? 0.9891173522430000 


- {132653 99891173522430000 | до 11 ,. 
3-25 


E (4 z^) 13 е? 0.9891173522430000 | 


[4 л?) є 0.9891173522430000 Ч 
1+ |1 1Á——— |l- 
3 25 


-2 421 25-52 е1:978234704486000 д2 + 


σας нія = 
25 (го 2 k! " / 
е3:956469408972000 
= (-1% алала) о Ж ky 
A» (- | Í + = ) zo 
for (not (zo €R and -œ< zo s 0)) 
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1 / -[32((((e(-4*0.989 117352243) / 

[1 +sqrt(((1+1/3*(4Pi42)/25*e%(2*0.9891 17352243)))) 97 * 
[42(1+sqrt(((1+1/3*(4Pi*2)/25*e4(2*0.989 1 17352243))))- 
13*(4Pi^2)/25*e^(2*0.989117352243))]))]^1/2 


Input interpretation: 


, p4 0.989117352243 
-|1 / | 1132 
/ 7 


© — πη 
\ | ү 1+ 1 (i (4л2)) е2 0.989117352243 | 





ΤΕ БЕДЕР) 
4211- | 1-- (== (42°) |e? 0.989117352243 Ἢ 
3125: : 
13 | t (4 л2 Je 0.989117352243 
25 ` | 


Result: 
0.95108534763... i 


Polar coordinates: 
r = 0.95108534763 lius) 8 = 90° 


0.95108534763 


We know that Ше primordial fluctuations are consistent with Gaussian purely 
adiabatic scalar perturbations characterized by a power spectrum with a spectral 
index n, = 0.965 + 0.004, consistent with the predictions of slow-roll, single-field, 
inflation. 


Thence 0.95108534763 18 а result very near to the spectral index п, , to the mesonic 
Regge slope, to the inflaton value at the end of the inflation 0.9402 and to the value 
of the following Rogers-Ramanujan continued fraction: 
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л 


5 -m 
=1-—— Š = 9568666373 
(Ф s ЗЕ ПТ БЕГ ф+1 Е НЕННЕ 
e 
ti- 
= 
1+.. 


Series representations: 


oso 
(4л2) e? 0.9891173522430000 


2 1/ 32 et 99891173522430000 |до |), |14 Е 
3х 25 


x (4 z^) 13 е? 0.9891173522430000 | / 


(4 л? ) e? 0.9891173522430000 ү 
14. 14 5———— — ———— - 
3.25 


o9 
4.15 78234704486000 л2 


75 
2 (21е ёр Р а 


кн а 1.978234704486000 „2 
p3 956469408972000 l4 
1 
Ээ 75 (е 1.978234704486000 т2}* z) 
4 


ан 25 _ 52 ,1978234704486000 2 ος 


k=0 
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989117352243 
= | 32-4 ` 0.9891173522430000 E er τ I 


E (4 л) 13 E 0.9891173522430000 | / 


(427) е2 0.9891173522430000 И 
1+ A - 
3 25 


4 е1:978234704486000 л? 


75 


у= A 


е? :956460408972000 | |: 


(2/ (е 1.97823470448 6000 ΟΝ (-1). | 


2 5/ | (21 ||125. 52 6! 978234704486000 2 | 5c 


» т 
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2 0.9891173522430000 
X 1/ 32 e 0:9891173522430000 |4911. {1 (4 л?) є 09во1173822430000 | 1 
3-25 25 


(4 z^ 13 е? m | 


(4x7) e? 0.0891173522430000 Ч 
їт Ја - 
3-25 


-15 / 8421 Ë -Б asus ық 


» C1} ЕТ (1 , зб 978234704486000 „2 - 20)" E 


міх 


k=0 


en 6460408972000 


іно У 
k=0 


ii E (1 Lad жаыа л2 πο] E | 


k! 


for [not (zo ЄВ and -œ< zo € 0) 


From the previous expression 


e^ 0.989117352243 


7 
1+./142 (1. (4л2)) 2 0.989117352243 
з 125 
4211- P л 1 [= (42), 0.989117352243 _ 13 [= лэ) 0.989117352243 
3125 25 


- -0.034547055658... 


we have also: 
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1+1/(((4((2*e^(-0.9891 17352243/2))) / 
(((d+sqrt(((1+1/3*(4Pi1^2)/25*e^(2*0.989117352243))))))))))) + (-0.034547055658) 


Input interpretation: 


1 
1 + ————_______———— 7 0.034547055658 
4 2 є 0.989117352243/2 


—— -- 
| 111. 2 0.989117352243 
1 1+5 (5: {4л Je? 


Result: 
1.61976215705... 


1.61976215705..... result that is a very good approximation to the value of the golden 
ratio 1.618033988749... 


Series representations: 


1 
1+—— 7 0.0345470556580000 = 
4 (2 є 0.9891173522430000/2) 


---------------- 
| (ал2)(2-0.9891173522430000 
l 16 — 


ү 3.25 
e0 4945586761215000 1 
0.9654529443420000 + ΓΕ «2:4945386761215000 
4 е1978234704486000 л? Ф 21 (e1 978234704486000 E р | : | 
75 £4 k 
1 
1:5-----------------0.0345470556580000- 


4 [2 є 0-9891173522430000/2) 


EEEE 
| (472) 2 09891173522430000 


нү 1+ 3x25 


0.4945586761215000 1 


0.9654529443420000 » — + 


m 2 з | (е1:978234704486000 ы (- 1), 


e .4945586761215000 


о 
4е!5 78234704486000 л? 


75 ^ k! 
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1 


1+—— T _ 0.0345470556580000 = 
4 (2 е70.9891 173522430000/2 | 


(4л2) 2 ` 0.9891173522430000 


18 1+ 3x25 
0:4945586761215000 
0.9654529443420000 + ΠΣ κ - 
рег 4 el 978234704486000 „2 Шү 

1 /0.4945586761215000 s Ж 1) | 2), (1+ 75 zo) Zo 
8 € k! 

for (not (zo €R and -œ< zo 

From 


Properties of Nilpotent Supergravity 
E. Dudas, S. Ferrara, A. Kehagias and A. Sagnotti - arXiv:1507.07842v2 [hep-th] 14 
Sep 2015 


We have that: 


Cosmological inflation with a tiny tensor-to-scalar ratio r, consistently with PLANCK data, 


may also be described within the present framework, for instance choosing 
оф) = iM (Ф + ьФе®%) (4.35) 


This potential bears some similarities with the Kahler moduli inflation of [32] and with the poly 


instanton inflation of |33). One can verify that x = 0 solves the field equations, and that the 


potential along the у = 0 trajectory is now 


V = М — age)” | (4.36) 


We analyzing Ше following equation: 


M? ал 
am a 22-79 
Ἐπ (1 афе ) 1 
| 6 
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We have: 


(M^2)/3*[1-(b/euler number * k/sqrt6) * (@- sqrt6/k) * exp(-(k/sqrt6)(@- sqrt6/k))]^2 
1:6; 


V = (M^2)/3*[1-(b/euler number * k/sqrt6) * (@- ва 16/0) * exp(-(k/sqrt6)(o- 
sqrt6/k))]^2 


Fork = 2 and ф = 0.9991104684, that is the value of the scalar field that is equal to 
the value of the following Rogers-Ramanujan continued fraction: 








22 e 75 
---------|-----------“()9991104684 
45 e 225 
-ф+1 1+ A 
1e] ος -1 = 
e ^75 
1+ 
1+... 
we obtain: 


V = (M^2)/3*[1-(b/euler number * 2/sqrt6) * (0.9991 104684- sqrt6/2) * ехр(- 
(2/sqrt6)(0.999 1 104684- sqrt6/2))]^2 


Input interpretation: 


M | b 2 V6 v6 |ЇЇ 
E sa ї A 0.9991104684 - — |exp|- 0.9991104684 - — 
3 e ЈЕ 2 2 


σι 
Уб 


Result: 


1 "P 
У = > (0.0814845 b + 1 M° 
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Solutions: 


225.913 | 0.054323 М? + 6.58545 x 10:19 ү Μ΄ ) 


b= м? 


Alternate forms: 


V = 0.00221324 (b + 12.2723)” М? 





V = 0.00221324 (b? М? + 24.5445 b М? + 150.609 М?) 





м? 
-0.00221324 b? M? - 0.054323 b М? - rx V=0 


Expanded form: 


2 
V = 0.00221324 b? М? + 0.054323 b М? + = 


Alternate form assuming b, M, and V are positive: 
V = 0.00221324 (b + 12.2723)? М? 

Alternate form assuming b, M, and V are real: 

V = 0.00221324 b^ М? + 0.054323 b M? + 0.333333 М? + 0 


Derivative: 


à (1 
ЭР (0.0814845 b + 1)” м?) = 0.054323 (0.0814845 b + 1) М? 
( 
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Implicit derivatives: 

















Əb(M, V) 154317775011 120075 
ду 36961748 (226 802 245 + 18480874 b) M2 
: 226802 245 
Ób(M,V) 18480874 
aM M 
ƏM(b, V) 154317775011 120075 
ду 2(226802245 + 18480874 b)? M 
дм, V) 18480874 M 
ðb 7 226802245 18480874b 
дУ(Б,М)  2(226802245 + 18480874 b)? M 
ð3M 154317775011 120075 
дУ(Ь, М) 36961748 (226802245 + 18480874 b) М? 


др 


154317775011 120075 


Global minimum: 


1 
min{ 5 (0.0814845 b + 1)° м”) = 0 at (b, M) = (-16, 0) 
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Global minima: 





-ув үүр 
(b 2) (0.9991104684 " ve) «р d 
min{ m? pna ~M = 
e 
cor p — _ 226802 245 
| 7 18480874 
-ув үүр 
(b 2) (0.9991104684 - Xe) «р шилэн 
1 
та/1м21----:-----4|)-оф 
3 ove 
r M=0 
From: 


225.913 | 0.054323 М? + 6.58545 х 10:19 У Μή ) 
Auk aO (M £ 0) 
we obtain 


(225.913 (-0.054323 M^2 + 6.58545x10^-10 sqrt(M^4)))/M^2 


Input interpretation: 


225.913 (- 0.054323 M? + 6.58545 < 10-10 ү м? | 
M? 
Result: 


225.913 (658545 x 10710 ү Μ΄ - 0.054323 м?) 


м2 
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Plots: 





2 
-5 | 
-10| (М from -1 to 0.2) 
———— N n M 
-08 -06 -04 -02 15 | 0.2 
220! 
у 
0, 
2 
-5| 
-10| (М from -4.6 to 3.9) 
— T M 
-4 -2 115! 2 
20 | 


Alternate form assuming М is real: 


- 12.2723 


-12.2723 result very near to the black hole entropy value 12.1904 = 11(196884) 


Alternate forms: 


12.2723 (ме -1.21228х 10? ү M4 | 


M? 





1.48774 x 107 У M^ - 12.2723 м? 
M? 
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Expanded form: 


1.48774 х 107 ү м? 
ІТТ 111 111 - 123723 
м2 


Property ав а function: 
Parity 
even 


Series expansion at M = 0: 


1.48774 x 107 ү м? 


- 12.2723 | + О(М°) 
м? | 


(generalized Puiseux series) 


Series expansion at M = <: 


-12.2723 


Derivative: 


-10 Б 2 
4 225.913 (6.58545 x 10 умі 0.054323 м) πο ιών 


ам м? М 
Indefinite integral: 


{= | “0.054323 M? + 6.58545 ~ 10-10 У Μή ) 
oo 


м? 


1.48774 х 1077 Умі 
M 


- 12.2723 M 
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Global maximum: 


225.913 [6.58545 x 10-1? ү M^ - 0.054323 м) 
max{ rA o = 
140 119826 723 990 341 497 649 


gme t Sel 
11417594849 251 000 000 000 


Global minimum: 


225.913 (658545 х 10:19 У M^ - 0.054323 м?) 
шц------ 00) = 
140119826723990 341497 649 
— — аі 
11417594849 251 000 000 000 


Limit: 


225.913 | “0.054323 М? + 6.58545 x 10719 У м4 


lim ---------------------------12.2723 
М-жоо м2 


Definite integral after subtraction of diverging parts: 


„| 225-913 [-0.054323 М? + 6.58545 x 10-19 ү M 


--12.2723|4М = 0 
0 м? 


From b that is equal to 


225.913 | “0.054323 M? + 6.58545 < 10:19 ү М“ ) 


м2 
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from: 


Result: 


V = - (0.0814845 b + 1)? M? 


W | e 


we obtain: 


1/3 (0.0814845 ((225.913 (-0.054323 M^2 + 6.58545х10^-10 sqrt(MA4)))/MA2 ) + 
1)^2 M2 


Input interpretation: 


2 
225.913 | -0.054323 M? + 6.58545 10:10 y Μή | 


1 
- |0.0814845:--------------------5-5-----:1 м? 
3 м? 


Result: 


Plots: (possible mathematical connection with an open string) 


1,х 10 15 | M from -1 to 0.2) 


L0 -0.8 -0.6 -04 E 02 ` М = -0.5; М = 0.2 
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(possible mathematical connection with an open string) 


Property as a function: 
Parity 

even 

Series expansion at M = 0: 


о(м®2194) 


Taylor series) 


Series expansion at M = ос: 


5 2 1 162194 
1.75541х10 ` M + o((— | | 


1 
Taylor series 
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M22; M=3 


Definite integral after subtraction of diverging parts: 


2 
18.4084 | 0.054323 М? + 6.58545 х 10-10 У Μή ) 


“оо 1 2 
| -М7|1- 
о 13 M2 


1.75541х 1077 M? |aM = 0 


For М = - 0.5, we obtain: 


2 


225.913 (-0.054323 M? + 6.58545 10-10 ү M^ ) 
2 
ШАС 


1 
2 0.0814845 1| M 


M? 


1/3 (0.0814845 ((225.913 (-0.054323 (-0.5)^2 + 6.58545x10^-10 sqrt((-0.5)^4)))/(- 
0.5)^2 ) + 1)^2 * (-0.5^2) 


Input interpretation: 


j 225.913 | 0.054323 (— 0.5)? + 6.58545 10-10 Ү(-0.5)4 | 
= [0.0814845 x ———————————— — ——— — — — — — — 41 
3 (-0.5)2 


(-0.5°) 


Result: 


-4.38851344947464545348970783378088020833333333333333333333... х 
107 16 


-4.38851344947* 1079 
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For М = 0.2: 


225.913 | “0.054323 M? + 6.58545 10-10 ү M^ | 


1 
- [0.0814845 x ——Ə -[—`To— tl м? 
3 M2 


1/3 (0.0814845 ((225.913 (-0.054323 0.242 + 6.58545х10^-10 sqrt(0.2%4)))/0.242 ) + 
1)^2 0.242 


Input interpretation: 


225.913 | “0.054323 0.22 + 6.58545 1010 v 0.24 ) 


1 
= |020814455--------БҚ---------:1| «0.27 
3 0.22 


Result: 


7.0216215191594327255835325340494083333333333333333333333333... x 
10:17 


7.021621519159*10 
For M = 3: 
2 
i 225.913 (-0.054323 M? + 6.58545 10:19 ү M^ ) 
- [0.0814845 x ——————————————————————— —— — «1| v? 
3 M? 
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1/3 (0.0814845 ((225.913 (-0.054323 342 + 6.58545x10^-10 sqrt(3^4)))/3^2 ) + 1)^2 
3^2 


Input interpretation: 


1 
3 0.0814845 


2 
225.913 [-0.054323 32 + 6.58545 10-10 узі | 
BEND ων... 2 
32 +1 3 


Result: 
1.579864841810872363256294820161116875 х 10-14 


1.57986484181*10'* 


For M = 2: 
2 


225.913 | 0.054323 M? + 6.58545 10-10 У мі ) 
2 
— T + 


1 
4 0.0814845 1| M 


M? 


1/3 (0.0814845 ((225.913 (-0.054323 2^2 + 6.58545х107-10 sqrt(2^4)))/2^2 ) + 1)^2 
2^2 


Input interpretation: 


1 
4 0.0814845 


2 
225.913 | “0.054323 22 + 6.58545 < 10-1? ү 24 ) 
κ a SSE 2 
2 +1 2 
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Result: 


7.0216215191594327255835325340494083333333333333333333333333... x 
107 15 


7.02162151951077 

From Ше four results 

7.021621519*10^-15 ; 1.57986484181*10^-14 ; 7.021621519159*10^-17 ; 
-4.38851344947*10^-16 


we obtain, after some calculations: 


sqrt[1/(2P1)(7.021621519*10^-15 + 1.57986484181*10^-14 --7.021621519%107-17- 
4.38851344947*10^-16)] 


Input interpretation: 


l, 
Ү(5- (7021621519 10777 + 1.57986484181 < 10 ^ + 
л 


7.021621519 < 10 7 — 438851344947 1079) 


Result: 
5.9776991059... х 10-8 


5.9776991059*10? result very near to the Planck's electric flow 5.975498 х 10 ° that 
Is equal to the following formula: 
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| fic 
Е 2 — фр = — 


We note that: 


155%(((((1/(7.021621519%107-15 + 1.57986484181%107-14 +7.021621519*10^-17 
-4.38851344947*10A-16)])))*1/7]-((logA(5/8)(2))/(2 2^(1/8) 3^(1/4) e log*(3/2)(3))))) 


Input interpretation: 


1 
== ((1/(7:021621519 10 ^ + 1.57986484181 < 10 ^ + 7.021621519 10 - 


log? *(2) 


2V2 УЗ elog??(3) 


log(x) is the natural logarithm 


4.38851344947 - 10 15) ^ (1/7) - 


Result: 
1.6181818182... 


1.6181818182... result that is a very good approximation to the value of the golden 
ratio 1.618033988749... 


From the Planck units: 





Planck Length 
AnhG 
lp = 
e 


5.729475 * 10?? Lorentz-Heaviside value 
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Planck’s Electric field strength 


m- | ὅ 
μὰ ЧР Е 1617 enh С? 


1.820306 * 100! V*m Lorentz-Heaviside value 


Planck’s Electric flux 


[hc 
ФЕ = Ἐρί2 = фрір = n 


5.975498*10? V*m Lorentz-Heaviside value 


Planck's Electric potential 


-у, = EB. | € 
C= qp 7 4169 G 


1.042940*10?' У Lorentz-Heaviside value 
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Relationship between Planck’s Electric Flux and Planck’s Electric Potential 


Ep * Ip = (1.820306 * 10!) * 5.729475 ж 10% 
Input interpretation: 


(1.820306 х 10°) х 5.729475 


Result: 
1042939 771 935 000 000 000 000 000 


Scientific notation: 
1.042939771935 х 10” 


1.04293977 19355107 = 1.042940*107’ 

Ог: 

Ер * Ip’ / lp = (5.975498*105)*1/(5.729475 ж 105) 
Input interpretation: 

1 


5.729475 
1035 


5.975498 107% 


Result: 

1.04293988541707573556041347592929544155441816222254220500133... x 
1027 

1.042939885417*10” = 1.042940*10” 
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Observations 


We note that, from the number 8, we obtain as follows: 


2 


8 
64 

82258 
1024 

β΄ = 82х26 
True 

8+ = 4096 

8? 2° — 4096 
213 -2» g^ 
True 

213 = 8192 
2:8“ = 8192 


We notice how from the numbers 8 апа 2 we get 64, 1024, 4096 апа 8192, and that 8 
is the fundamental number. In fact 8° = 64, 8° = 512, 8° = 4096. We define it 
"fundamental number", since 8 15 а Fibonacci number, which Бу гие, divided Бу Ше 
previous опе, which 15 5, gives 1.6 , а value that tends to Ше golden ratio, as for ай 


numbers in the Fibonacci sequence 
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“Golden” Range 


1.6314839 


ф mean cQ) %/116427 
16 1.618034 1.64493 1.65578 1.675 


Finally we note how 8° = 64, multiplied by 27, to which we add 1, is equal to 1729, 
the so-called "Hardy-Ramanujan number". Then taking the 15th root of 1729, we 
obtain a value close to С(2) that 1.6438 ..., which, in turn, is included in the range of 
what we call "golden numbers" 


Furthermore for all the results very near to 1728 or 1729, adding 64 = 87, one obtain 
values about equal to 1792 or 1793. These are values almost equal to the Planck 
multipole spectrum frequency 1792.35 and to the hypothetical Gluino mass 
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